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CHAPTER 1 INTRODUCTION 
1.1 Objective of the cruise 
The general objectives of the survey were to estimate biomass and map the distribution of 
small pelagic fish stocks off NW Africa (Morocco, Mauritania, Senegal and The Gambia) by 
hydro-acoustic methods and describe the hydrographic conditions in the survey area over a 
period of 50 days, in November-December 2003. For Senegal and The Gambia the agreed 
objectives were as follows: 
• To map the distribution and estimate the biomass for the main small pelagic fish using 
hydro-acoustic methods. The species of interest were: sardinellas, (Sardinella aurita) 
and (Sardinella maderensis), horse mackerels, (Trachurus trecae) and false scad 
(Decapterus rhonchus), and anchovy (Engraulis encrasicolus). 
• To identify and describe the size distribution of the target fish populations by 
midwater and bottom trawl sampling and process the catches by recording weight and 
number by species. 
• Collect biological data and otoliths of the main target species, especially S. aurita, 
S. maderensis and T. trecae. 
• To sample standard hydrographical transects for temperature, salinity and oxygen at 
every degree latitude, at about l2°40'N, 13°40'N, 14°50'N and 15°50'N and 
additionally at 50 m and 200 m depth every 20 NM. 
• To train local participants in acoustic abundance estimation surveying including fish 
identification and sampling, acoustic survey methodology, scrutinizing of echograms, 
and hydrographic sampling. 
The time allocated for this part of the survey, off Senegal and The Gambia, was 10 days. 
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1.2 Participation 
Participating scientists were: 
Centre de Recherches Oceanographiques de Dakar-Thiaroye (CRODT), Senegal: 
Abdoulaye SARRE (team leader), Mor SYLLA, Ibrahima SOW and Cheikh N'DOUR 
Department of Fisheries (FD), The Gambia: 
Ebou Mass MBYE, Solomon TAMOH and Juldah JALLOW, 
Institut Mauritanien de Recherches Oceanographiques et des Peches (CNROP), Mauritania: 
Nema 0 Cheikh Med ABDALLAHI 
Institut National de Recherche Halieutique (INRH), Morocco: 
Najib CHAROUKI 
Centre National des Sciences Halieutique de Boussoura (CNSHB), Guinea: 
AmadouIBAH 
Institute of Marine Research (IMR), Norway: 
Jens-Otto KRAKST AD (Cruise leader), Magne OLSEN, Tore MØRK and Terje 
HOVLAND 
1.3 Narrative 
The vessel departed from Dakar 21 :45 GMT on the 30/10 and steamed south to start the 
survey at the border between Guinea Bissau and Senegal. The survey started off St. Louis on 
31 51 October at 11: 10 GMT with systematic parallel course tracks spaced about 10 NM 
(nautical miles) apart, perpendicular to the depth isobaths. To cover the whole distribution 
area of pelagic fish, the shelf was covered from the 15 m isobath and offshore to the 500 m 
isobath. Trawling was done irregularly, either to identify echo registrations or to check 
'blindly' if fish were rnixed with the plankton in the upper layers of the water column. Pelagic 
trawl with floats was often used to catch fish close to the surface. A smaller pelagic trawl or 
the bottom trawl with floats was used for sampling pelagic fish in very shallow waters (depth 
less than 25 m). The shelf was covered from Casamance to St Louis at the border to 
Mauritania. The vessel reached St. Louis and the end of the regular survey at ih November 
05:30 GMT in the morning. The course track and fishing stations are shown in Figure 1, while 
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Table 1 show survey effort during the survey, including number of trawl stations and CTD 
casts. Since some time was leftover for other activities it was decided to investigate possible 
concentrations of pelagic fish at the seamount 'Mont de Kayar' which is normally not 
surveyed during these surveys. We reached the seamount at 14:00 the same day and finished 
the mini survey at 18:00 GMT the same day. No fish pelagic fish where found at the 
seamount. The vessel then steamed towards Dakar to prepare fora calibration of the 38 kHz 
acoustic echosounder. The calibration started inside the bay south of Dakar at 14°34'8"N, 
17°16' 4"W, 32 m bottom depth at 10:30 GMT on the 8th November. The calibration of the 38 
kHz transducer was completed successfully at 16:00 GMT and the vessel thereafter steamed 
to Dakar where the survey was completed on the 8th November at 18:00 GMT. All data 
collected during the survey were made available to the participants. 
Four hydrographic profiles where carried out, at Casamance on the 151 November, off The 
Gambia on 3rd November, off Dakar on 5th November and off St. Louis on the 61h November. 
Table l Summary of survey effort by regions, including number of demersal (BT) and pelagic (PT) trawl hauls, 
CTD casts, and distance surveyed (log), disregarding the steaming from Cape Vert to Casamance and 
from St. Louis to Dakar (log). 
Area BT PT Total CTD Log (run) 
trawls casts 
Casamance to St. Louis 11 17 28 58 1350 
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Figure 1 Course tracks with fishing and hydrographic stations; Casamance to St. Louis. 
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CHAPTER2 METHODS 
2.1 Environmental Data 
A Seabird 911 + CTD pro be was used to obtain vertical profil es of the temperature, salini ty 
and oxygen. Real time logging was carried out using the PC based Seabird Seasave software. 
CTD casts were conducted along the cruise track in transects at about every one degree 
latitude and at fixed stations every 50 m and 200 m depth every 20 NM. The casts were 
stopped a few meters above the bottom, and at a maximum of 500 m depth. Two water 
samples, one near the surface and one near the bottom, were collected using Niskin bottles at 
stations corresponding to the standard profiles. The samples were analysed for dissolved 
oxygen using the Winkler method in order to calibrate the oxygen sensor. Salinity of water 
samples where used to calibrate the salinity sensor using the Guildline Portasal salinometer. 
The salinity sensor on the CTD was stable and it was not necessary to apply any correction 
factor. 
A total of 10 samples were accepted for oxygen calibration on the 3 November 2003. A linear 
regression of the Winkler determinations on the CTD values produced the correction: 
0 2corrected = a • 02recorded + b (1) 
where a = 0.92 and b = -0.290 
Meteorological data logged from the Aanderaa meteorological station included wind direction 
and speed, air temperature, incident solar intensity and sea surface temperature (SST). All 
data were averaged by unit distance sailed (1 NM). 
2.2 Biological sampling 
Biological sampling of the fish was carried out using trawls. A pelagic trawl with floats was 
aften used. A smaller pelagic trawl or the bottom trawl with floats was used for sampling the 
pelagic fish in very shallow waters (depth less than 25 m). Annex I gives details of the 
individual trawl station, while Annex Il gives a description of the instruments and the fishing 
gear used. All catches were sampled for composition by weight and numbers of each species 
caught. Species identification was based on the FAO Species Guides. Length frequency 
distributions, by total fish length in cm, of the selected target species were taken in all the 
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stations where they were present. Individual weight measurements were tak.en regularly to 
estimate the condition factor in the length-weight relationship: 
w = cond . L3 
100 
The specific condition factors obtained from the samples and applied for this survey were: 
0.96 for sardinellas and horse mackerels. 
For the estimation of the biomass of carangids and associated species, an overall average 
length of 23 cm and a condition factor of 0.88 (to calculate the mean length of this length 
group) were applied. The target groups used for Senegal and The Gambia can be found in 
Table 2. 
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Ta-ble 2 Allocation of acoustic densities to taxii. Note that for the groups of sardinella, horse mackerel, and 
pilehard all encountered species are listed, while only examples are listed for the remaining groups. 
Group Taxon Species 
Sardinella Sardinella sp. S. aurita 
S. maderensis 
Horse mackerel Trachurus sp. T. trecae 
T. trachurus 
Sardine Sardinops S. pilchardus 
Pelagic species 1 Clupeiformes1 Ilisha africana 
Envaulis encrasicolus 
Pelagic species 2 Carangidaei Selene dorsalis 
Chloroscombrus chrysurus 
Decapterus rhonchus 
Alectis alexandrinus 
Little tuny Scombridae Euthynnus alletteratus 
Sarda sarda 
Scomber japonicus 
Sphyraenidae Sphyraena guachancho 
Others Trichiurus lepturus Zeusfaber 
Other demersal species Sparidae3 Dentex angolensis 
D. macrophthalmus 
D. congoensis 
D. canariensis 
D. barnardi 
Pagellus bellottii 
Sparus caeruleostictus 
S. pagrus africanus 
Other taxii Pseudupeneus prayensis 
Big-eye grunt Brachydeuterus auritus 
Arioma bondi 
Pomadasys incisus 
Galeoides decadactvlus 
Mesopelagic species Myctophidae3 
Other mesopelagic fish 
Plankton Calanoidae Calanus sp. 
Euphausiidae Meganyctiphanes sp. 
Other plankton 
1; other than Sardinops sp.; 2: other than Trachurus sp.; 3: main taxon m group. 
2.3 Acoustic sampling 
A SIMRAD EK500 Echosounder was used with the settings as shown in Annex Il. The 
Bergen Integrator (BEI) was used for analysis and allocation of the integrated sA-values to the 
individual specified target groups by 5 NM intervals. The allocation of values to target groups 
was based on a combination of a visual scrutiny of the behaviour pattem as deduced from 
echo diagrams, the BEI analysis, and the catch compositions. 
In cases where the target category of fish contains more than one species (sardinellas and 
horse mackerels), the mean sKvalue allocated to the category is divided between the species 
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in the same ratio as their contribution to the mean back scattering strength in the length 
frequency samples. 
The following target strength (TS) function was applied to convert SA-values (mean integrator 
value fora given species or group of species in a specified area) to number of fish: 
TS = 20 log L - 72 dB 
Which can be converted (see Toresen et al. 1998 for details) to the area form (scattering cross 
sections of acoustic targets): 
CFi = 1.26 106 L"2 
where L is total length in 1 cm length group i and CFi (rn-2) is the reciprocal back scattering 
strength, or so-called fish conversion factor. In order to split and convert the allocated sA-
values (rn2/NM2) to fish densities (numbers per length group per NM2), the following formula 
was used: 
where 
p; = density of fish in length group i 
SA = rnean integrator value 
P; 
P;=sA·!L 
i=1 CF. I 
p; = proportion of fish in length group i 
I l!..L = the relative back scattering cross section (m2) of the length frequency sample of the 
i=l CFi 
target species, and 
Cft= reciprocal back scattering cross section (crbs-1) of a fish in length group i. 
The integrator outputs were split in fish groups using a cornbination of behaviour pattem as 
deduced from echo diagrams, the BEI analysis and catch composition as described below. The 
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foJl.lowing groups were used for Senegal: 1) sardineUas, 2) horse mackerels, 3) carangids and 
associated species, and 4) demersal fish. 
Thte above equations show that the conversion from sA-values to number of fish is dependent 
on the length composition of the fish. It is therefore important to get representative length 
distributions from the stock in the whole distribution area. 
When the size classes (of e.g. young fish and older fish) are well mixed, the various length 
distributions can be pooled together with equal importance. Otherwise, when the size classes 
are segregated, the total distribution area has to be post-stratified, according to the length 
distributions, and separate estimates are made for the regions containing fish with equal size. 
FoI a region representing a distribution of a target-specie, the following basic data are needed 
for the estimation of abundance; 
1) the average sA-value for the region, 
2) the surface (usuaUy square nautical miles, NM2), and 
3) a representative length distribution of the fish in the region. 
If the targeted fish is a mixture of more than one species, for example sardineUas, a 
representative distribution of the two, within the region, as shown in the trawl catches, are 
used. A length distribution representing the number of the two species for each catch will 
have to be calculated. Thereafter, these distributions have to be normalized to a unit number 
(usually 100) so they are equally weighted. 
A systematic approach to a) divide the SA-value between species in a category of fish (e.g. S. 
aurita and S. maderensis) and b) produce pooled length distributions of a target species for 
use in the above equation and c) calculate the biomass estimates for a region, is obtained 
through the following procedure: 
The samples of the species in the category (e.g. sardinellas) are respectively pooled together 
with equal importance (normalized). 
The mean back scattering strength (p/sA) of each length frequency distribution of the target 
species is calculated and summed. This is automatically done in the Excel spread-sheet made 
available for acoustic abundance estimation onboard RV "Dr. Fridtjof Nansen", provided the 
data are punched in this sheet. 
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The mean sA-value allocated to the category of fish in the region is divided between the 
species in the same ratio as their relative contribution to the mean back scattering strength of 
the length groups in the sample representing the region 
The pooled length distribution is used, together with the mean sA-value, to calculate the 
density (numbers per square NM) by length groups and species, using the above formula. The 
total number by length group in the area is obtained by multiplying each number by the area. 
The numbers are then converted to biomass using the estimated weight at length. 
CHAPTER 3 SURVEY RESULTS 
3.1 Hydrography 
Hydrographical data was collected on fixed CTD stations to 500 m depth and from the 
Aanderaa weather station that continuously collect sea surface temperature, wind speed and 
direction, solar radiation etc. during the survey. 
Cross shelf hydrographical pro.files 
Figure 2 shows the distribution of temperature, salinity and oxygen from the four 
hydrographical transects collected during the survey. The surface water temperature was 
around 28°C in the area south of Cape Vert, with a pronounced thermocline at approximately 
30 m depth. The temperature was slightly lower north of Cape Vert and with a less 
pronounced thermocline. The salinity profiles show low salinity water from the coast and 
extending offshore, with salinity <32.2%o S off Casamance and The Gambia and 'normal' 
concentrations further north. The water masses in the survey area was well oxygenated with 
oxygen concentrations in the surface layer >4 ml 02/l. 
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Figure 2 Hydrographic profiles with distribution of temperature, salinity and oxygen off Casamance, 13°40'N -
The Gambia, c) Cape Vert, St. Louis - South. 
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Alongshelf proftles 
Alongshelf profiles of temperature, salinity and oxygen was created from the 200 m depth 
CTD stations collected during at every 20 NM during the survey. Only the temperature plots 
are shown in Figure 3. The Figure show a relatively large area of Casamance and The Gambia 
with low salinity surface water, and a salinocline can be seen all the way to Cape Vert at 
approximately 30 m depth. The low salinity area is probably created because of runoff from 
Casamance and Banjul ri vers. The area North of Dakar to St. Louis shows more saline waters 
and a less pronounced salinocline. 
12°00' N Cape Vert 
34.7---
~ ~_,_ _ ___ .:_ _ _ _ _:_ 35.6---:-------:--------~----I 50 
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250-'-~~~~~~~~~~~~~~~~~~~-' 
Figure 3. Alongshelf salinity at 200 m depth from a) Casamance to Cape Vert b) Cape Vert to St. Lois. 
Sea surface temperature and wind direction 
Figure 4 the sea surface temperature at 5 m of depth while Figure 5 show the wind direction 
and wind speed during the survey of Senegal and The Gambia. The surface waters in the 
south of the survey area was dominated by water higher than 28°C while north of Dakar the 
temperature dropped, especially along the coast. The dominant wind direction was from the 
north with favourable conditions for acoustic surveying throughout the survey. 
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Figure 4 Sea surface temperature; Casamance to St. Louis. 
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Figure 5. Wind speed and direction; Casamance to St. Louis. 
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3.2 The Casamance shelf 
The main groups of pelagic fish for the shelf of Senegal and The Gambia illustrated with 
contoured acoustic densities are seen in Figure 6, Figure 7 and Figure 8. 
Off the Casamance coast, sardinella was found in medium and high density in shallow waters, 
mostly inside the 50 m depth line, The main concentrations where found around the 20 m 
depth contour in a continues band into Gambian waters, Figure 6. Both species of sardinella 
where found in the area but trawl avoidance maid it difficult toget representative samples. In 
some cases sardinella was only identified on the surface while trawl catches yielded almost 
nothing. The division of biomass between the two species are dependent on representative 
trawl samples and some care should therefore be taken when interpreting the results. The 
modal size of S. maderensis in the area was 24 cm (total Iength) while the modal size of S. 
aurita was 25 cm. Estimated number and biomass by length-groups can be found in Annex 
IV. The total biomass of sardinellas in the area was estimated at 208 thousand tonnes, Table 3. 
No Cunene horse mackerels (T. trecae) were found in the area. 
Other pelagic fish were found over large parts of the shelf sirnilar to the June 2003 survey. In 
general both carangids other than horse mackerel, scombrids, hairtails, barracudas where 
found in the area, Table 4. The catches where dominated by Brachydeuterus auritus, 
Chloroscombrus chrysurus and Galeoides decadactylus. The species where well mixed with 
the sardinellas where their distribution overlapped, Figure 8. The estimated biomass of this 
group of fish was 79 thousand tonnes. 
Table 3. Casamance. Biomass estimates of pelagic fish, thousand tonnes. 
Flat sardinella 
140 
Round sardinella 
68 
Horse mackerel Carangids etc. 
79 
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Table 4. Catch by stations sorted by groups (in kg/hour) 
ST.NO . DEP. Clupeids Carangids Scornbrids Hairtails Barracudas Other 
2035 17 62.0 184 . 6 3.1 14.6 14.4 275.7 
2036 10 46. 6 32.6 11. 8 1 3 . 6 62.6 340 . 6 
2037 18 1. 4 133 . 5 0.5 1 5 . 1 
2 038 39 0.9 15.4 1.5 8.1 
2039 1 258. 4 217.8 2 . 3 19.6 
2040 2 7 3.8 30.8 496.6 
2041 20 692.0 162.5 5.5 4 .6 
2042 11 7800. 0 21166. 7 900 .0 
3.3 The Gambian shelf 
The main distribution area of sardinellas found in the Casamance area continued throughout 
the Gambian waters with the main concentrations around 20 m depth. The distribution did not 
go beyond the 50 m isobath, Figure 4. Both species of sardinella was found in the area, but 
also here with a dominance of flat sardinella. The total estimate of sardinellas in the Gambian 
waters during this survey was 239 000 tons Table 5. This comprised of 203 000 tons of flat 
sardinella and 36 000 tons of round sardinella. The modal length of flat sardinella was 23 cm 
while round sardinella had a modal length of 25 cm. The estimated number and biomass by 
length-groups are in Annex IV. 
Some Cunene horse mackerel was found in a thin band on the shelf break at around 100 m 
depth, extending in the north into a larger area south of Cape Vert, Figure 7. The densities 
were low with an estimated biomass of 6 thousand tannes, Table 5. The biomass was 
estimated for T. trecae only since Decapterus rhonchus was caught in very small quantities. 
The size distribution of horse mackerel in the area consisted of two modal peaks, one at 13 cm 
and ane at 19 cm. 
Carangids and associated species were found in low to medium density widely distributed 
over the shelf, Figure 8. The catches of this group where dominated by Brachydeuterus 
auritus, Chloroscombrus chrysurus and Galeoides decadactylus as in the Casamance area. 
The biomass was estimated at 46 thousand tonnes. 
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Table 5. The Gambia. Biomass estimates of pelagic fish, thousand tonnes. 
Flat sardinella 
203 
Round sardinella 
36 
Table 6. Catch by stations sorted by groups (in kg/hour) 
Horse mackerels 
6 
Carangids etc. 
46 
ST.NO. DEP. Clupeids Carangids Scombrids Hairtails Barracudas 
2043 17 52.9 4.4 
2044 5 187.8 9.8 
2045 15 0.5 2.1 
204 6 106 
2047 10 19.4 578.6 69.8 26.9 27.0 
2048 10 378.0 445.4 6.7 
Other 
73.4 
662.4 
730.7 
719. 4 
786.5 
19 
-17 
: l , 
: I r , 0 
• r I 
OD :r I . 
..... ~ -----------------------. ---------·7· i --i - . - . - . : . - .. 
St. Loj~ : 
-_j _Ø:._ ........ ~ ~ 
) I 
( ~ 
I } _, 
~I I j { I ) i: '. 
"' . (,: I 
I 
( 
Dr. Fridtjof Nansen 
Sene~al-Gambia 
Fish d1stribution 
' .> 
ID ~ ••• _. __ _ • • • •... -~ _J. -\-.·. / . ,· .. ,. _ ..... ~?"~~ .. -: . ~-0_-_1_~--~~?~ ....... ' ,_ 
,...,. , ~r --'-'\· • (}\ 
· / " - ,"':_--::"' Cay~r 
/ .- . . 
\i·, 
\ \ 
\ I \ 
\ \ 
\ 
\ 1 
: \ \ I . 
:!: ~ -.. -. -... -. -. -. -\\ \ ---. -.:· -. 
' \\1 " im~ 
J. 
I i \ 
) I 1 
) 
I: 
It 
/I I 
;~'/ 
' /1 . 
~ l '.i 
Sardloolld (1n•/ Nll') 
B 1-300 
~ 301-1000 
• 1001-3000 
lm 3001-10000 
.... ~ ·-····- · -·---l ;. . 
/ / i 
-·- ·-·--·- ·-·· ---- -- · · · - · · c..:i 
li / 
I . \1, .· 
\\ .:" \ 1, " 
\~\ · 
~-~ 
',.". 
. . 
" . " .. .... ... " ...... .. . . " ..... .. " . .... . .. ............. . ... .... ..... " ... " 
-17 
Figure 6. Distribution of sardinellas; Casamance to St. Louis. 
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Figure 7. Horse mackerels; Casamance to St. Louis. 
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3.4 The Gambian border - Cape Vert 
The distribution of Sardinellas continued from the Gambian border to Cape Vert, but with a 
more narrow distribution area than further south, Figure 6. Medium densities were found 
around the 20 m isobath with high density in a small area close to Dakar. Table 7 shows the 
biomass estimates for the two sardinella species, flat sardinella was estimated at 126 000 tons 
while, 16 000 tons of round sardinella was found. Pooled length compositions of samples 
showed a modal peak for flat sardinella at 24 cm. Round sardinella had a modal length at 15 
cm, see Annex IV. Estimated number and biomass by length-groups are in Annex IV. 
The horse mackerels in this area were distributed from the border to Gambia and further north 
to approximately 14 °30'N. The distribution was continues along the shelf break around 100 m 
and continued inshore on the shelf to approximately the 50 m isobath, Figure 7. The total 
biomass was estimated at 74 thousand tons. Only small densities of Decapterus rhonchus 
where found and no separate estimate were calculated for this species. The T. trecae had two 
modal peaks in the area, one at 13 cm and one at 19 cm. 
Also here, the carangids and associated pelagic fish were distributed over most of the area. 
The distribution was separated from the distribution off Gambia with a narrow band of very 
low acoustic density. The dominating species was however slightly different with higher 
concentrations of Boops boops than in the areas further south, in addition to the 
Brachydeuterus auritus who dominated in the whole region, Figure 6 and Table 8. The 
biomass of the carangids and associated pelagic fish was estimated at about 43 thousand 
tonnes, Tab le 7. 
Table 7. The Gambia border to Dakar. Biornass estimates of pelagic fish, thousand tannes. 
Flat sardinella 
126 
Round sardinella 
16 
Horse mackerels 
74 
Carangids etc. 
43 
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Table 8 Catch by stations sorted by groups (in kg/hour) 
ST.NO. DEP. Clupeids Carangids Scombrids Hairtails Bar racudas Other 
2049 80 171. 9 0 . 9 1. 9 
2050 10 8 75.1 40.8 3.5 6.0 97 .8 
2051 10 854 .0 622 . 8 20.6 381.2 
2052 103 291. 4 3748.6 393.9 
2053 13 11. 7 51. 0 2.2 
3.5 Cape Vert - St. Louis 
Sardinellas were found in a narrow band along the coast from to about 50 m depth. The 
distribution started north of Cayar and continued to approximately 15°45 'N, see Figure 6. The 
area was dominated by juveniles <10 cm, and the modal length of round sardinella was 9 cm 
while flat sardinella had two modal peaks, one at 8 cm and one at 26 cm. The biomass 
estimate of round sardinella was 1 300 tons while flat sardinella was estimated at 6 000 tons, 
Table 9. 
Cunene horse mackerel were found in two medium to low density areas, one small area just 
north of Cape Vert, and the other from Cayar canyon and northwards to the border from 200 
mdepth to 50 m depth, Figure 7. The distribution was almost identical, but somewhat deeper, 
to the distribution of horse mackerel found during the June-July survey 2003. Only small 
densities of Decapterus rhonchus where found in the area and no separate estimate were 
calculated for this species. The biomass of Cunene horse mackerel was estimated at 54 
thousand tonnes. The modal lengths of the Cunene horse mackerel in the area were 14, 19 and 
24 cm, the two first roughly corresponding to one and two year old fish. 
Three low density areas of Carangids and associated pelagic fish were found between Cape 
Vert and St. Louis, one on each side of the Cayar Canyon and ane from approximately 15°30 
N to the border with Senegal. The distribution was relatively wide, from 20 m depth and 
offshore, to more than 100 m some places, Figure 8. The dominant species in the catches 
where Brachydeuterus auritus, Chloroscombrus chrysurus and Boops boops, Table 10. The 
biomass estimate was 17 thousand tonnes, Table 9. 
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Table 9. Dakar to St. Louis. Biomass estimates ofpelagic fish, thousand tonnes. 
Flat sardinella 
6 
Round sardinella 
1,3 
Table 10. Catch by stations sorted by groups (in kg/hour) 
Horse mackerels 
54 
Carangids etc. 
17 
ST.NO. DEP . Clupeids Carangids Scombrids Hairtails Barracudas 
2054 84 
2055 18 0.0 
2056 10 326 .9 
2057 5 1. 4 
205 8 44 0.3 
2059 94 25.8 
20 60 66 36.8 
2061 10 34.1 
2062 20 1. 0 
2063 35 
3.6 Mont de Kayar 
3281.7 
18.8 
157.0 
651. 6 
0.7 
542.5 
1150. 4 
64.6 
237.6 
179.2 
12.9 
8.9 
38.4 
6.9 
0.6 
13.6 
4.3 6.7 
5.1 
1. 7 3.4 
2 . 4 
22.0 
5.0 1. 3 
1. 2 
Ot her 
924.6 
3.5 
159.0 
55 . 0 
191. 6 
383.7 
43.1 
70 . 4 
3.2 
13 . 0 
The seamount 'Mont de Kayar' has not been surveyed during the resent 'Dr. Fridtjof Nansen' 
surveys. However, time was available during this survey to check if any pelagic fish 
concentrations could be found at the seamount. No pelagic fish concentrations where found in 
this area. 
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CHAPTER 4 OVERVIEW AND SUMMARY OF RESULTS 
The survey was conducted successfully from 30th October to lOth November, covering a 
course track of approximately 1 350 NM, excluding the steaming to, and from the survey area 
to Dakar. A total of 28 fishing stations and 58 CTD casts were established. 
The hydrographical data showed a stable surface layer at approximately 30 m depth for the 
whole shelf south of Dakar. The surface water in Casamance area and The Gambia showed 
low salinity, probably due to runoff from the rivers in the area. The shelf from Dakar and 
north to St. Louis was cooler than in the south with ·lower temperatures along the coast than 
offshore. The shelf was well oxygenated in the whole survey area. 
Sardinellas were found in one main area, between Casamance and Dakar, Figure 6. Both 
species of sardinella was mixed in the area but with flat sardinella dominating by 80%. North 
of Dakar only 6 000 tons of sardinella was found. Both species where mixed also in this area, 
with the same proportion of species as further south. The division of biomass between length 
and species are dependent on representative trawl samples. However, sardinella shows strong 
trawl avoidance and some care should therefore be taken when interpreting the results. 
Horse mackerels were found in two main areas; one between The Gambia and Cape Vert and 
one between Cayar and the border to Mauritania, in addition to, one small distribution was 
found between Cayar and Cape Vert, Figure 7. The total estimate of Cunene horse mackerel 
was 134 thousand tonnes. No separate estimate was made for Decapterus rhonchus as they 
where only found in very small concentrations. 
Other carangids and associated species were distributed over most of the shelf, mostly at <100 
m water depth, at rather low densities, Figure 8. The main species in the catches of this group 
consisted of Brachydeuterus auritus, Chloroscombrus chrysurus, Galeoides decadactylus and 
Boops boops. The total biomass was estimated at approximately 184 thousand tonnes. 
An overview of the acoustic estimates of biomass of the main groups of pelagic fish is shown 
in Tab le 11, and the geographical distribution and abundance of main species is in Figure 9. 
The total biomass of sardinellas was thus 597 thousand tonnes, horse mackerels 134 thousand 
tonnes and of carangids and associated species 185 thousand tonnes. 
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Table 11 . Summary of biomass estimates of pelagic fish, Senegal and the Gambia. thousand tonnes. 
Flat sardinella Round sardinella Horse mackerel Carangids etc. 
St. Louis-Dakar 6 1,3 54 79 
Dakar-the Gambia 126 16 73 46 
The Gambia 203 36 6 43 
Casamance 140 68 17 
Total 475 122 134 185 
Table 12 Iists biomass estimates of sardinellas and carangids (including the horse mackerels) 
and associated species from the 'Dr. Fridtjof Nansen' surveys of this shelf region. Large-scale 
latitudinal movements of pelagic fish between West Sahara and Guinea Bissau are well 
known, and in the summer the sardinellas should be concentrated in Senegal for spawning. 
Compared with the November survey last year, which gave 910 thousand tons, this survey 
found less sardinella. The current survey estimate is also slightly lower than the June-July 
survey this year that gave 670 thousand tonnes of sardinellas. The estimate of Cunene horse 
mackerel from this year, 134 thousand tons, is slightly higher than the estimated 125 thousand 
tons of Cunene horse mackerel during the June-July survey and two times higher than the 62 
000 tons found during the November 2002 survey. The total estimate of carangids and 
associated species (including the horse mackerel) was estimated at 319 thousand tons. This is 
very low compared to the 610 thousand tonnes found during the June-July survey this year, 
but higher than the estimated 260 000 tons in November 2002. The large fluctuations between 
these three estimates probably reflect seasonal variation in availability of the fish for the 
survey caused by changes in the distributional pattern of these species. 
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Figure 9. Major pelagic fish concentrations with estimated biomass (tonnes), Senegal and T he Gambia. 
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Table 12. Biomass estimates from previous 'Dr Fridtjof Nansen' surveys of Senegal - The Gambia shelf in 
thousand tannes. 
Survey: Sardinellas Carangids etc.* 
AprMay-81 210 570 
Sept-81 360 ** 
FebMar-82 40 90 
NovDec-86 330 170 
FebMar-92 1 530 690 
NovDec-95 760 220 
NovDec-96 230 530 
NovDec-97 300 250 
NovDec-98 390 340 
NovDec-99 1 390 470 
NovDec-00 300 540 
JunJul-01 410 230 
NovDec-01 430 480 
JunJul-02 600 430 
NovDec-02 910 260 
JunJul-03 670 610 
NovDec-03 597 319 
* Horse mackerels and other carangids 
** Not available 
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RESUME 
La campagne a ete conduite avec succes durant la periode du 30 octobre au 10 novembre 
selon un parcours d'une longueur approximative de 1350 milles nautiques. Au total, 28 
stations de peche de controle et 58 stations CTD ont ete realisees. 
Les donnees hydrographiques revelent une stabilite de la temperature des eaux de la surface a 
environ 30 m de profondeur pour toute la zone situee au sud, de Dakar.tandis que la salinite 
des eaux de surface en Casamance et en Garnbie est assez faible, du certainement a la 
proximite des fleuves du meme nom. Les temperatures au nord de Dakar ont ete plus faibles, 
celles ei diminuant du large vers la cote. Les eaux dans !'ensemble sont bien oxygenes sur 
tout le parcours effectue. 
Les sardinelles ont ete rencontrees principalement dans la zone s'etendant Dakar en 
Casamance. Les deux especes de sardinelles etaient melangees, avec une predominance a 80 
% de la sardinelle plate. Au nord de Dakar seule une faible concentration de 6 milles tonnes a 
ete rencontree. La repartition de la biomasse selon les tailles et les especes est fonction de la 
representativite des echantillons issus de la peche et des precautions doivent etre observees 
dans l'interpretation des resultats compte tenu du fort taux d'evitement des sardinelles. 
Les chinchards ont ete rencontres essentiellement dans deux zones: la premiere entre Garnbie 
Cap Vert et la seconde entre Cayar et StLouis, avec quelques traces entre Cayar et Dakar. La 
biomasse totale des chinchards noirs est evaluee a 134 milles tonnes, la proportion des 
chinchards jaunes n'etant pas estimee å cause de la valeur tres faible des concentrations 
rencontrees pour cette espece .. 
Les autres carangides et especes associees sont regulierement distribues sur toute la cote avec 
de moindres densites. Les especes principalement capturees ont ete le Brachydeuterus auritus, 
le Chloroscombrus chrysurus, Galeoides decadactylus et le le Boops boops. La biomasse 
totale est estimee a 184 milles tonnes. 
Le tableau 11 ci-dessous resume la biomasse pour chaque groupe de pelagiques ; la repartition 
geographique et I'abondance de ces especes sont presentees en figure 9. Ainsi, la biomasse 
totale des sardinelles s'eleve a 597 milles tonnes, celles de chinchards a134 milles tonnes et 
les carangides et especes associees sont estimees a 185 milles tennes. 
Le tableau 12 recapitule les biomasses totales estimees depuis 1981 par le N/O Dr Fridtjof 
Nansen; il s'agit de l'ensemble des sardinelles, chinchards, carangides et associees sur les 
cotes senegambiennes. 
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Il est maintenant bien connu de l'existence dans la sous region de flux migratoires a grande 
echelle de poissons pelagiques entre le Sahara de l'Ouest et la Guinee Bissau, et le repli des 
sardinelles vers le Senegal en periode chaude pour assurer la reproduction. La biomasse de 
702 mill es ton nes de sardinelles estimees cette campagne est inferieure a celle trouvee 1' annee 
a la meme periode et qui etait de 910 . milles tonnes .. La biomasse des chinchards est 
legerement superieure aux 125 milles tonnes trouves en juin et represente le double des 62 
milles tonnes de novembre 2002 .. Les carangides et associes sont estimes a 319 miles tennes, 
ce qui est faible par rapport aux 610 milles de la campagne de juin mais superieure aux 260 
milles tennes de nevembre 2002 Les fortes variatiens de ces estimatiens refletent 
certainement des variations saisonnieres dans la distribution de ces especes 
Annex I Records of fishing stations 
DR. FRIDTJOF NANSEN 
DATE:ll/10/0l 
PROJECT :W3 
OEAR T'iPE: BT No : 
PROJEC1' STATI ON:2035 
POSITION:I.at N 1208 
• tart. stop durat ion Long W 1704 
TIME :16:00:10 16:30 : 04 JO ha.in) Purpose coda: 
LOO :5500.21 5502.02 1.78 A.rea code 
FDEPTH: 16 18 Gua.rCond . code: 
BDEPTH: 16 18 Va.l i dity codo: 
Towing dir : 214ø Wiro out: 100 m Speed: 32 kn•lO 
sorte d: 29 Kg Total c o tch: 277 .19 CATCH/HOUR: 554 .38 
SPECIES CATCH/HotJR \ OF TOT. C SAHP 
Chloroscombru1 chrynu rus 
Ilis ha ofricano. 
Galeoido a decadoctylua 
Brac hydeut:erua auritus 
Arius heudeloti 
Ptero.scion peli 
Hem..icaranx bicolor 
Pseudotolithus 1en1?9alensis 
Stro:r.o.teu• fiatola 
Trichiurua lopturua 
Sphyroona guacrnmcho 
Seleno doraalia 
Rhizoprionodon oc:utu9 
Pentanemu• quinquorius 
Parapandolu1 norval 
Cynoglossu• cana r iensis 
Se piella ornata 
Sco~romorus tritor 
Portu nus val i dua 
Cynoglossuø monodi 
Elops lacorta 
Sardinolla aurita 
Sardinella cnoderensis 
Total 
't<loight nwabar• 
135.20 1968 
60.00 2864 
58 .88 208 
4 4 .00 384 
43 . 04 96 
41 .28 416 
35.20 288 
26.10 64 
16.72 26 
14.56 4 00 
14 . 40 24 
14. . 24 80 
13 .90 
6 . 56 
6 . 40 
6.30 
S . 12 
3 .08 
2 . 68 
2 . 54 
1.62 
0.98 
0 .98 
554.)8 
)2 
1088 
20 
)2 
• 
12 
24 .39 
10 . 82 
10.62 
1 . 94 
1 . 76 
7 . 4 5 
6.35 
4 .82 
3.02 
2 .63 
2 . 60 
2 . S7 
2 .51 
1.18 
1.15 
l.14 
0 . 92 
0.56 
0 . 4 8 
0.4 6 
0.29 
0.18 
0.18 
100.02 
PROO'ECT: W3 PROJECT STATION:2036 DR. FRIDTJOF NANSEN 
OATE : ll/10/0l GEAR TYPE: PT No: 3 POSITION:Lat N 1221 
•tart stop dur at ion Long W 1705 
TIME :23:18:05 21:33:27 15 faUnJ Pu:rposc code: 
LOG :5564.13 5565.69 0.96 Area cod• ' . 
FDEPTH: 10 10 Coa rCond . cod.o: 
EDEPTH: 26 26 Valid i ty code: 
Towing dir: 2700 Wiro out: 100 ru Speed: 35 kn • 10 
Sorted: 50 KIJ 
SPEC1ES 
Brachydouterus auritu s 
Sphyrfteno gueichancho 
Ilisho africana 
Selene doraali • 
Total c o tch: 
Ga leoid eø docadactylus 
Brachydouteruø our i tus Juv. 
Arius pø.rkii 
Trichiurus lopturus 
Scornber o:11orus tri tor 
Strornatcus Hotolo 
Albula Vl.llpos 
POINlldoays jubolini 
Selene doraal.i s . juveniles 
Penaeus sp . 
Loligo vul9ari1 
Total 
126.97 CATCH/HOUR: 507 . 88 
CATCH/ HOUR 
weight nw:ibera 
254 .40 
62.60 
46 . 56 
30.08 
25.44 
25.12 
16 .00 
13 .60 
11.84 
7 . 1 2 
6. 72 
3 . 60 
2.56 
1.92 
0.32 
501.88 
2656 
152 
) 4 88 
224 
80 
4400 
) 2 
1312 
12 
8 
• 
S92 
800 
384 
\ Of TOT. C SAHP 
50 .09 
1 2 . 33 
9 . 17 
5.92 
5.01 
4 . 95 
3.15 
2 . 68 
2 . )3 
1. 40 
1.32 
0.11 
0.50 
0.38 
0.06 
100 .00 
PROJECT:Wl PROJECT STAT10N:2037 DR. FRIDTJOF NANSEN 
DATE: : l/ll/03 OE:AR TYPE : PT No: 1 POSITION: Lat N 1231 
atart stop durat.ion Long w 1126 
TIHE :05: 43:55 06:03:54 20 lmin) Purpoae codai 1 
LOC :5619.98 5621 . 23 1.24 Are a codo 
FDEPTH: 
BDEPTH: 
20 
39 
Towing d i r: 
Sort.ed: 50 Kg 
lS 
33 
90ø Wire out: 
Toto.l catch: 
CeorCond . code: 
Validi ty code: 1 
ao m Spood: 35 Jtn • 10 
50 . 18 CATCH/HOUR : 150. 54 
SPECIES CATCH/HOUR \ OF TOT. C SA.HP 
Alcctis alexandrinu~ 
Car anx cry101 
Pomadaay• perototi 
Docaptørus rhonchus 
Sardine l l a madorcnais 
Loligo vulgarh 
Trichiuru1 lepturus 
Alloteuthh africo.n.o. 
Sepia orbignyana 
Pagollua bellottii 
Total 
weight nu:nbe r s 
101.4 0 23? 
21.45 18 
1 4. 01 21 
4 . 62 
1.44 
0 . 63 267 
0.54 63 
0 .21 21 
0.21 21 
0 . 0) 21 
150. 54 
61.36 
18 . 23 
9 .31 
3 .01 
0 .96 
0.42 
0.36 
0.14 
0.14 
0 .02 
100 . 0 1 
OR. FRIDTJOF NANSEN 
DATE: 1/11/03 
PROJECT:W) PROJECT STATION: 2038 
GEAR TYPE: BT No: 8 POSITION: Lat N 1241 
start stop dura.tien Long w 1124 
TIME : 1):01:11 13 : 31:23 30 (ZQ.i.n ) Purpoøo codo: 1 
LOO :5666. 66 5668 . 19 l.S J Ar ea codc : 4 
f'DEPTH : 37 40 CearCond.cod.e: 
BDEPTH: 37 40 Validity code: 
Towing dir: 2700 Wire out: 160 m Spood: 30 kn• lO 
Sort.ed: lJ Kg Tot al cotch: 12 . 93 CATCH/HOUR: 25.16 
SPECIES CA'l'CH/ HOUR \ OF TOT . C SAMP 
Søl ene doraalh 
Alloteuthio africana 
Alec:tis alexandrinua 
Trichiurua l epturua 
Ar iue per kii 
Sordinella maderensia 
Fistu laria petimba 
Penaeua ap. 
Psot todea balchori 
C RA 8 S 
Sardinella ourita 
To tal 
wei ght numbara 
11.00 60 
5.94 2602 
4 . 4 0 6 
1. 4 6 
0.84 
0.82 
0 . 46 4 
0 . 38 3230 
0 . 30 2 
0.22 
0.04 
25.86 
42. 54 
22 . 91 
17 .01 
5.65 
3 . 2S 
) . 11 
1. 78 
1.47 
1.16 
0.85 
0 . 15 
100 .00 
DR. FRIDTJOF NANSE:N 
DATE: 1/11/03 
PROJECT:Wl PROJECT STATION:2039 
OEAR TYPE: PT No : l POSITION:L.at N 1248 
•tort stop durat i on 
TIME :17:09: 15 17:25:03 16 lmin) 
LOG : 5698. 98 5700. 05 1. 06 
FDEPTH: 1 
SDEPTH: 17 17 
Towing dir : 220" Wiro out: 
Sorted: 133 Kg Tot.a l catch: 
SPECIES 
So.rdinella madorenah 
Ch l o r oocombruG chrysurus 
Sepio officinolia b i e rredda 
Brachydeuterua auritu!I 
Sphyra ena guacha.ncho 
Oecapterua rhonchus 
Trochinotus ovo.tus 
Tota l 
[..eng W 1703 
Purpose code: 1 
Area code : 4 
Gea rCond. code: 
Validity code : 
80 rn Speed: 40 kn • lO 
132.94 CATCH/HOUR: 498. l S 
CATCH/MOUR \ OF TOT. C SAHP 
woigh t num.bora 
258.38 208S 
216 . 00 
16. 39 
3.2} 
2 .33 
0 . 94 
0.90 
498.11 
4436 
26 
38 
51.87 
43.36 
3.29 
0.65 
0 .47 
0 .19 
0.18 
100.01 
3402 
DR. FRIDTJOF NANSEN 
DATE: 1 /11/03 
PROJECT:W3 PROJECT STATION:2040 
OEAR TYPE: 9T No: 8 POSITION:L4t N 1251 
a tart a top duration Long w 1712 
TIME :19 :25:39 19:45:U 20 {ID.i.ni Purpoae code: 
ux; :5711 .73 5718.76 1.02 Area code : 4 
FDEPTH: 27 26 CeetirCond.code 1 
BOEPTH: 27 26 Vetil idi ty code : 
Towing dir: 90111 Wire out: 150 Ill Speed: 30 kn• lO 
Sort ad: 4 2 K9 Total catch: 1T1.07 CATCH/HOUR: 531.21 
SPECIES CATCH/HOUR \ OF ror. C SAMP 
Brachyde uterus aur i tus 
Getileoides decadActylus 
Eucinostomus melonoptorua 
Pomadaays peroteti 
Arius pa.rkii 
Cynoponticus fer-ox 
Alectis alexandrinu• 
Ovcaptcrus r honchus 
Po:rwtduys j ubelini 
Balia tes capris cua 
Sepia officin111is hie rredda 
Pogo llua bellotti.i 
Trachinotus ovatus 
Lutjanus dontatUB 
Sardinella mndørons ia 
Oqcapterus punctatu• 
Spa.rus caeruleostictue 
Pseudupeneus prayensi 1 
Trachinocephalu• niyops 
Oicologogilossa cu.nna ta 
Chloroa combrus chrya urus 
Syaciwn m.icrurum 
Ponae u s kerathurue 
Parapcnaeus longirootris 
weight nw@.an 
225.54 2610 
115 . 20 522 
66.06 684 
19.29 42 
15.48 18 
14.40 72 
10.86 
9 . 90 
6 .84 
6. 75 
5 .07 
4.68 
4 .32 
4 .14 
) .78 
3 . 60 
2 .88 
2. 70 
2.52 
2.J4 
2 . 16 
1.26 
0.90 
0.54 
5)1.21 
234 
12 
6 
126 
18 
18 
216 
162 
12 
72 
54 
36 
24 
36 
12 
36 
42.46 
21.69 
12 .44 
3 .63 
2 .91 
2. 71 
2 .04 
1.86 
1.29 
1.27 
0.95 
0.88 
0.81 
o. 78 
0 . 71 
0. 68 
0.54 
0.51 
0 . 47 
0. 44 
0 . 41 
0 . 24 
0.17 
0.10 
99.99 
OR. FRIDTJOF NANSEN 
DATE: 2/11/0J 
PROJECT:W) PROJ&CT STATION: 2041 
GEAR TYPE: PT No: 1 POSITION:Lat N 1301 
•tart stop durat.ion 
TIKE :02:48:5) 03:18 : 39 30 fmin) 
l.00 : 5781.60 578).46 1.84 
FDEPTH: 20 20 
8DEPTH: 43 46 
Towing dir: 2700 Wire out: 
Sorted: 67 Kg Tøt.al catch : 
SPECI~ 
Sardinella aurita 
Sardinella madero n s i a 
Chloroacombrus chry• uru• 
Selene dor•alis 
Scomber japonicus 
Trachurus trecat? 
Selar crumenophthalmua 
Brachydouterus aur-itus 
Arius parkii 
Oocap terus punctatu:. 
Total 
Long w 1720 
Purpos ø code : 
Area code : 4 
GearCond. code : 
Validity code: 
80 m Speed: 40 kn• 10 
432. 29 CATC'H/HOUR: 864 .58 
CATCH/HOUR 
weight numbora 
542. 00 3588 
150 . 00 1026 
134 .00 1532 
20.28 
5.46 
4 .16 
).64 
2.98 
1.66 
0.38 
864. 56 
142 
12 
26 
12 
26 
12 
\OF ror. C SAMP 
62 . 69 
17.35 
15.50 
2.JS 
0.6) 
0.48 
0.42 
0 .34 
0 . 19 
0.04 
99.99 
3403 
3404 
PROO'ECT:WJ PROJECT STATION: 2042 DR. FRIDTJOF NANSEN 
DATE: 2111/03 GEAR TYPE: PT No: l POSITION:Lat N 1301 
s tart at.op durat. l on L0"9 W 1709 
TIME :05:20:11 05:28:58 I mini Purposo codo: 
LOO : 5800 .21 5800.84 
FDEPTH: 
BOEPTH: 
10 
28 
12 
29 
Towing dir: 270ø 
0 . 62 Aroe. cod<!' : 4 
GoarCond. code : 
Validity codø: 
Wire out 1 80 m Speed: 40 kn• l O 
Sort ed: 59 Kg Total catch: 4480. 00 CATC:H/ HOUR: 29866 . 67 
SPECI&S 
Chloroscombrus chrysurus 
Sardinolla. rnaderens is 
Sardinalla a.uri ta 
Bra.chydøuterus au ritus 
Solar crumenophth.e.ltc:us 
Docapterus rhonchus 
Total 
CATCH/ HOUR 
weight numbcrs 
21000 . 00 280127 
4800.00 57160 
3000. 00 20600 
900 . co 9787 
133.33 'H3 
33.33 513 
\ OF 1'0'1'. C SAHP 
70 .Jl 
16. 07 
10. 0 4 
J . 01 
0.45 
0. 11 
3406 
3405 
29866. 66 99 . 99 
PROJ'ECT: W3 PROJECT STATION:2043 CR. FRIDTJOF NANSEN 
Di\TE: 2/11/03 GEAR TYPE : BT No: 8 POSITION:Lat H" 1309 
s tart stol) duraticn Long w 1658 
TIME :08:18:18 08:38:45 20 lm.inl Purpoae code: l 
LOG : 5826. 63 582?. 84 
FD&PTH: 
BOEPTH: 
17 
17 
17 
17 
1.20 Area code 
' 5 
Oe arCond . code: 
Valid i ty coda: 
Towing dir: 200ø Wire out : 100 m speed: 30 kn•to 
Sort ed: 44 Kg 
SPECIES 
Brachydouterus auritu11 
Sordinello :n.adoron11is 
Sardinollo aurita 
Ephippion gutti!er 
Decaptorua rhonchus 
Ariua latiscutatus 
Coleoidoø docadactyluø 
Chloro•cocbrua chryaurus 
Total 
Total catch: 43 .Sl CATC:H/HOUR: 130.59 
CATCH/ HOUR 
weight numbers 
66. 75 840 
43.20 
9 . 66 
4. 71 
4 .08 
1.14 
o. 75 
0. 30 
130 . 59 
'" 63 
6 
21 
\ OF ror. C SAMP 
51.11 
33 . 08 
7 . 40 
3.61 
3 .12 
0.87 
0.57 
0.23 
99 . 99 
3408 
3407 
PROJECT:W3 PROJf:CT STATION: 2044 DR. FRIDTJOF NANSEN 
DATE: 2/11/03 OEAR TYPE: PT No: 3 POSITION : Lat N 1309 
a tart øtop durat ion Long W 1658 
TlHE :09:21:39 09:34:01 12 lmlnl Purpose code : 
LOG :5832.18 5833.04 0 . 86 
FOEPTH: 5 S 
BDEPTH: 17 17 
Towing dir: 2 00 0 Wi re out: 
Sort od: 34 Kg 
SPECIES 
Goloe>ldoø decadactylus 
Sardinolla made rens is 
Sardinella aur i ta 
Eucinoatomua molanopterus 
Trachlnotua ovatus: 
Decapte rua rhonchua 
Brachydeuc.erue auritus 
Chloro• combrus chrysuru11 
Total 
Tota l catch: 
Aroa code 
GearCond. code : 
Validity code: 
90 m Speed: 38 kn• 10 
171. 99 CATCH/HOUR: 8 59 . 95 
CATCH/HOUR \ OF TOT. C SAMP 
woight num.bero 
654 . 00 4700 
1J7 .25 1410 
50 .so 
7 .20 
s .25 
l .45 
1. 20 
1.10 
859. 95 
345 
80 
35 
10 
2 0 
25 
76.05 
15.96 
5.87 
0.84 
0 . 61 
0.40 
0. 14 
O. ll 
100 .oo 
3410 
3409 
OR • FRIDTJOF NANSE:N 
OA'"'.:I'E: 2/11/03 
PROJECT:WJ PROJECT STATION: 2045 
GEAR TYPE: PT No: 3 POSITION:L&t N 1311 
start. atop durAtion Long W 1112 
T llM.E :11 : 56 :47 12:26:29 30 (mini Purpose codo: 
LOCO : 5853. 41 5SSS. 42 l. 99 Area codo 
FDE PTK: 10 20 GearCond.codo: 
BO:EPTM: 39 36 VAlidity codo : 
Towing dir: 90ø Wire out: 130 ro Speed: 40 >cn~ 10 
Totol c atch: 1.33 CATCH/HOU'R: 2.66 
SPECIES CATCH/HOUR \ OF TOT. C SAHP 
ChloroCJc~rus chcys u rus 
Tra c hi znctus ovatus 
SArdinella maderensis 
Tot.ol 
weight numbti:rs 
1 .62 18 
0 . 52 
0 . 52 
2 . 66 
60.90 
19 .S5 
19.55 
100.00 
DR ... FJUDTJOF NANSEN 
DA.":l't: 2/11/03 
PROJECT:WJ PROJEC.'T STATION: 2046 
CEAR TYPE: BT No: 8 POSITION:Lat N 1313 
a tart s t op durotion Long W 1733 
TIME :16:18:41 16:33:48 lS lø.in) Purpos o codo: 
t..OG :5892.54 5893.26 0.71 Area code 
FOEP'i'H: 109 103 GoarCond.codo: 
BOE PTH: 109 103 Va lidity code: 
Towing dir: 1670 Wiro out: 330 ru Spe ed: 30 kn•lO 
Sorted : 52 Kg Total catch: 182 .67 CATCH/HOUR: 730 . 68 
SPECJES CATCH/HOUR \ OF T0T. C SA.HP 
Dont.ex &.'"lqolensis 
Spicora elta 
Centex c cnqoens i s 
Oe nto,c i;:.,crophthalmus 
Antigenia capros 
Leptochariu sm.ithii 
Fhtuloria petimba 
Utibrina ca.."lariensis 
Ze us fobtr 
Page llus bellot t ii 
Total 
woight nm:1ber• 
445 . 60 3428 60.98 
200. 00 1064 27. 37 
39 . 20 168 5.36 
20.80 96 2.85 
12.12 392 l.74 
5 .04 0.69 
3 . 24 0. 44 
1.88 0.26 
l.80 
0.40 
730. 68 
28 
28 
0.25 
0 .os 
99.99 
PROJECT:Wl PROJECT STATION: 2041 DR. FRIDTJOF NANSEN 
CATE: 2/11/03 GEAR TYPE: PT No: 2 POSITION:Lat N 1321 
start a top du rat ion Long W 1709 
TIME :21:00:33 21:30 :40 30 (m.inl Purpmie code: 
LOO :59)0 70 5932. 26 1.54 Arl!a e ode 
FDEPTH: 10 1 0 GearCond .coda: 
eoEPTH: 38 40 Validity code: 
Towing dir: 270111 Wiro out: 100 m Speed: 35 kn•10 
Sorted: 61 Kg 
SPEC'IES 
Chloroo co:Wl"\1s chrysuru1 
Braehydoute ru:J a uritue 
Iatiophoru11 11.lbicanø 
Solene d ors alis 
S•lar crur..enophthalmuc 
CUthynnua a lletterAtUS 
ScOC!lba r QQOruø tritor 
Sphyroena guadumcho 
Tric:hiurus lcpturus 
Poicad.iuoys inciaus 
Oolooides decado.ctylus 
Oecapterus rhonchus 
Sordinvlla aurita 
Sardine lla 1T1Dderensis 
Trachinotus ovotus 
Pagollus bdlottii 
Total 
Tota l coteh: 720. 53 CATCH/HOUR: 144 1.06 
CATC'H /HOUR 
weight numhere 
376.80 
345.40 
331. 60 
135.20 
50.08 
)8. 70 
31.12 
27 .04 
26 .88 
24. 32 
l S.36 
10 .40 
9 . 92 
9.44 
6.08 
2. 72 
1441.06 
4368 
3200 
12 
1360 
192 
• 
16 
80 
64 
128 
32 
48 
64 
80 
32 
16 
' or TOT. c SAMP 
26.lS 
23 .97 
23 .01 
9 .38 
3 .48 
2.69 
2.16 
1.88 
l.87 
l.69 
1.07 
0. 72 
0.69 
0 . 66 
0 . 42 
0. u 
100.03 
DR. FRIDTJOF NANSEN 
DATE: l/11/03 
PROJECT:W3 PROJF.CT STATION: 2048 
GEAR TYPE: PT No: 7 POSITION:Lat N 1330 
a tart stop duration Long W 1656 
TJHE :00 :51 : 49 01:21 :46 30 lmin) Purpo.11 0 code: 1 
LOO :5960 . JO 5962.16 l.82 Area code : 5 
FDEPTH: 10 10 OeorCond.code: 
BDEPTH: 18 19 Vo lidity code: 
Towing dir : 240ø Wire out : 120 m Speed: 40 kn•lO 
Sort e d : 35 Kg Total c o tch: 808.28 CA'I'CH/HOUR: 1616 . 56 
SPECIES 
Brachydøutoruu auritus 
Chloroac ombrus chrya unm 
Sardinel la ma.doronsis 
Illoha ofrlco.nA 
SardinellA aurito 
Brachydeu terua o.uritua Juv. 
Sphyraeno guachancho 
P0tn0do• y• incisu.11 
Arius parkii 
Arius houdeloti 
Prioconthus arenotus 
Galeoide• d•codactyluø 
Penaouo notiolis 
TOtZlll 
DR. FRIDTJOF NANSEN' 
DATE: 3 /11/03 
CATCH/HOUR 
we ight number s 
769 .40 9234 
44S . 40 9774 
313. 20 
S2 .92 
11 . 88 
11.34 
6. 70 
l. 62 
1.54 
1.20 
0 . 18 
0 .54 
0 .04 
1616.56 
3024 
2322 
54 
3996 
30 
54 
\ OF 1'0T. C SAHP 
47 .59 
27 . 55 
U.31 
3.21 
o. 73 
o. 70 
0.41 
0.10 
0.10 
0 . 07 
0.05 
0.03 
99 .91 
24 11 
PROJECT:W3 PROJECT STATION': 2049 
OEAR TYPE: PT No: 1 PClS l T IOff:Lat N 1341 
stort a t op durat i on Long w 1124 
TIHE : 12 :55:20 1 3 :21: 11 26 lmin) Purposa code: 1 
LOO :6051 . 44 6052.97 1.52 Area code : 4 
FDEPTH: 80 80 GcZ11rCond . c ode: 
BDEPTH: 94 9 5 Va lidity code: 
Towing dir: 180c Wire out: 260 m Speed: 40 kn• lO 
Sort.ed: 75 Kg Tota l e atch : 75. 71 CATCH/HOUR: 114. 72 
SPECIES 
Troc huros trecaa 
Boop• boopa 
Scou:ber j a ponieus 
Fiøtulor i a tabacaria. 
Total 
DR . FRIDTJOF NANSEN 
DATE: 3/11/03 
&t art stop 
TlHE :17:51:06 18:15:01 
t..00 : 6091 .54 60 93.08 
FDEPTH: 1 0 10 
CATCll/HOUR \ OF TOT. C SAMP 
weight numbers 
171.92 2472 98 . 40 3412 
l.36 
0.8!> 
0.58 
174. 71 
PROJECT:W3 
21 o. 78 
0.49 
0.33 
100 .00 
PROJ.ECT STATION : 2050 
CEAR TYPE : PT No: 7 POSITION:Lat N 1344 
d.uration Long w 1655 
24 (mini Purposo code : 1 
l.53 Area code 
' 4 
GoorCond. c odc: 
BDEPTH: 18 16 Validity code : 
Towlng dir: ll l ø Wi r e out: 14 0 m Speed: 36 kn • lO 
Sor t ed: 33 Kg 
SPECI ES 
sardinollA made renais 
Brochydou toru11 ouritus 
Chl or o•combru• chry5urus 
Sordinøllo ou ri t a 
Alecth o lexandrinua 
Pocadasya incis us 
POfl'Adasys rcoeri 
Sphyraeno guachancho 
SArda s arda. 
Oocaptcru• rhonchus 
Trochinotus ovotuo 
Echcnøia nauerates 
Total 
Total c a tch: 409.24 CATCH/HOUR: 1023 . 10 
CATCH/HOUR 
woight numbers 
861.00 8100 
80.40 
24 .60 
14 .10 
13.55 
8. 70 
8. 53 
5.95 
J.45 
2 . 40 
0. 28 
O. lS 
1023 .11 
930 
510 
90 
10 
90 
18 
20 
30 
3 
\ OF TOT. C SAMP 
84 .16 
7 .86 
2 .40 
1.38 
l.32 
0.85 
0 .83 
0 . 58 
0 ,J4 
0 .23 
0.03 
0 .01 
99.99 
3413 
PROJ'ECT:W3 PROJECT STATION: 2051 OR. FRIDTJOF NANSEN 
DATE: 3111/03 GEAR TYPE: PT No: 7 POSITION:L4t N 1351 
sta rt stop durat ion 
TIME :20 : 05:16 2 0 :24:17 19 Cm.in} 
LOO : 6106 .76 6107 . 74 0 .98 
FDEPTH: 10 10 
BDEPTH : 17 18 
Purpose codo: 1 
Ar ea codo : 4 
GearCond . codc: 
Validity code: 
Long W 1659 
Towing dir: 175ø Wint out: 120 o Speed: J3 kn'*lO 
Sortcd: 100 l<g 
SPEC!ES 
Sar dinella maderennis 
Chl or osccmbrus chrys urus 
Brachydoutenrn a ur i tus 
Sardinel lo. aurita 
Docapterus rhonchus 
Sphyrae na guachancho 
Pomadasys inc i sus 
Alectis alexandrinus 
Tot al catc h: 
Spa.rus cacruleostictus 
Go. leoides decada ctylus 
Sepia officinali s hicrredda 
Trachinotus ov.a tu!l. 
Tot a l 
594 . 97 CATCH/HOUR: 1878.85 
CATCH/HOUR 
weight numbers 
7 64 . 21 7219 
591.98 9780 
363 .98 430 1 
89.81 452 
22 . 39 
20.62 
12 . 79 
7 .89 
2.08 
1. 61 
0. 76 
0 . 54 
1878.66 
439 
54 
79 
3 
9 
19 
\ OF TOT . C SAMP 
40.67 
31. Sl 
19 . 37 
4. 78 
1.19 
1.10 
0. 68 
0.42 
0.11 
0.09 
0 .04 
0.03 
99.99 
3415 
3414 
PROJECT :W3 PROJECT STATION : 2052 DR . FRIDTJOF NANSEN 
DATE: 4111103 GEAR TYPE: BT No: 8 POSITION:Lllt N 1411 
s tart s top durat i on Long W 1729 
T IHE : 08:48:09 09 :04:41 17 !mini Purpoa e code : 1 
LOG : 6228. 09 
FDEPTH : 101 
J3.DEPTH : 101 
6228 .93 
104 
104 
Towi n g dir: 270ø 
0 . 83 Area. code ' 4 
GoarCond . ccdo: 
Valid i ty code: 
Wire out: 300 m Spocd: 20 kn•10 
Sorted: 96 Kg Total catch: 1256 . 24 CATCH/HOUR : 4433 . 79 
SPECIES 
Tra.churus t rec o.e 
Boops boopa 
So.rdine lla a urita 
Dant e x o.ngolonsis 
Sardin.a pilchardus 
Scorpaena stophanica 
Paqrus africanus 
Lal igo vulgariø 
Zeus faber 
SQrranus s cr i ba 
Todarop s iø cblanae 
Fistul aria p Qtimbu 
Anthias a nthias 
Antigonia capros 
Tot a.l 
CATCH/ HOUR 
weight n u.mbers 
3748.59 186145 
271 . 16 
241. 80 
106 .91 
49 . 55 
4 . 52 
3. 78 
3.07 
1.69 
1.06 
0 . 64 
0 .60 
0 .28 
0 .14 
4433 . 7 9 
6607 
8305 
780 
2386 
1 
11 
7 
11 
\OFTOT.C 
84 .ss 
6.12 
5 .45 
2 . 41 
1.12 
0.10 
0.09 
0 . 07 
0 .04 
0 .02 
0.01 
0 .01 
0 .01 
100 . 00 
SAMP 
3418 
3416 
3417 
PROJECT:W3 PROJECT STATION:2053 DR. FRIDTJOF NANSE:N 
DATE: 4111/03 GEAR TYPE : PT No: 1 POSITION:Lllt N 1431 
s tart stop durat.ion Long W 1713 
TIME :16:20: 08 16 : SO:OB 30 !mini PUrpose code: 
LOO : 6294. 70 6296. 70 1 . 97 Aroa code 
FDEPTH: 
BDEPTH: 
10 
31 
15 
35 
Goa rCond. codo: 
V.alidi t.y code : 
Towing dir: 270ø Wiro out: 80 m Speed : 4 0 kn•lO 
Sorted: 32 Kg Tota l catch: 32 . 45 CATCH/HOUR: 64 .90 
S PECIES CATCM/HOUR \ OF TOT. C SA.HP 
Chloroacornbrus chcysurun 
Sa rdine lla madoren s i s 
Trachinotun ovatus 
Sa rda s a.rda 
Euthynnus a ll ettvra.tus 
Total 
wvight nw:nber& 
47 .50 98 
11.68 94 
3. 54 12 
l. 68 
0 . 50 
64 . 90 
73 .19 
18.00 
5 . 45 
2 .59 
0 . 77 
100.00 
3419 
DR. FRIDTJOF NANSEN 
DATE: 5/11/03 
PROJECT:W3 PROJECT STATION: 2054 
GEAR TYPE: BT No: B POSITION : t.at N 1453 
sta rt stop durat ion Long w 1714 
TIME :08:56:23 09 : 12 : 37 16 [lllin l Purpoøa codo: 
ux; : 6424 35 
FDEPTH : 81 
BDEPTH: 81 
6425 . 24 
86 
86 
Towing dir: 45• 
0.88 Ar ea code : 4 
GoarCond.codc : 
Va li di ty codo : 
Wiro out : 250 m Spe ed : 30 kn • IO 
Sorted: 77 Kg Total catch: 1123 . S l CATCH/HOlJR: 4213 . 16 
SPEC::IES C::ATCH/HOUR \ OF ror. C SAMP 
T r.achurus trcca.o 
Boops boops 
Oente x congoensis 
De c apterus rhonchus 
Priacanthu s arona t u5 
Psvuduponeus prayens i s 
Raja miralotus 
Pagellus b e llottii 
Squatina oculata 
Sphooroideo a:.armoratus 
Dioden sp. 
Sphyraena gua chancho 
Lal igo vulgar i s 
Fistularia pot imbo. 
Scorpa ona !ltephanica 
Illex coindetii 
Todaropsis eblanaø 
Total 
woight nwnbers 
3223 . 50 82170 
4.98 .11 11573 
236. 36 6188 
58 .16 394 
48 . 90 
42 . 71 
29 . 10 
1 6. 09 
14 . 06 
1 2 . 38 
10 . 5<: 
6 . 86 
6 . 15 
S.25 
4 . 4J 
0 .45 
0 . 11 
4213 .16 
124 
371 
64 
64 
495 
64 
23 
26 
34 
11 
76.51 
11.82 
S.61 
1. 38 
1.1 6 
1. 0 1 
0 . 69 
0.3 8 
0 . 33 
0.29 
0 . 25 
0.16 
0 .1 5 
0.12 
0 . 11 
0.01 
99.98 
3420 
3421 
DR. FRIDTJOF NANSEN 
DATE: 5111/03 
PROJECT: W3 
GEAR TYPE : PT No: 2 
PROJECT STATION: 2055 
POSITION:Lat N 1506 
start stop dura.ti en Long W 1702 
TIME :16:14:22 16 : 44:53 31 [mi n i Purposo cOOe : 1 
LCC : 6483 . 65 6485 . 49 1.74 Area code 
' 4 
FDEPTH: 15 20 GvarCond. code: 
BDEPTH : 43 37 Va.lidi ty codo: 
Towing dir: 2100 Wire cut : 120 rn Speed: 35 kn•lO 
Sorted : 12 Kg Total catc:h: 11 . 84 CATCH/HOUR: 22 . 92 
SPECIES CATCHIHOUR \ OF TOT. C SAM.P 
Chl oro.scombrus chry.ourus 
Aloctis alexandrinus 
Sphyrna l e wini 
Selene dornalis 
Trachinotu.s ovatus 
Sphyraena quachancho 
Sa.rdinella. aur i t a 
Tota l 
wei 9ht numbern 
10.43 56 45.51 
4 . 80 20 . 94 
3.50 15 . 21 
2 . 59 25 11.30 
0 .95 4 4.14 
0 . 60 
0 .04 
22 . 9 1 
2 .62 
0.17 
99 .95 
DR. FRIDTJOF NANSEN 
DATE: 5/11/03 
PROJECT:WJ PROJECT STATION : 2056 
GEAR TYPE : PT No : 7 POSI TION:t..at N 1509 
s tart stop du ra.tie n Long W 1657 
TIME :18 :11:00 18 : 41 : 21 JO {m.in) .Purpooo code: 1 
LOO : 6495 . 58 6497.09 1.51 Area code 
FDEPTH: 10 10 GearC::ond.code: 
BDEPTH: 20 20 Valid i ty code: 
Towing dir : 2100 Wire ou t : 120 m Speed: 30 kn• lO 
Sortod: 67 K9 Total catch : 334 . 65 CATCHIHOUR: 669 .30 
SPECIES CATCH/HOUR \ OF TOT. C SAMP 
Sardine l la maderenøis 
Selene dorsal is 
Brachydeuterus a.uritus 
Sa rdinel la madorensin - Juv . 
Ili.sha. a. fric ana 
Sardinella a.urita. - Juveniles 
Strornatous f i atola. 
Trichiuruc lepturus 
scOltlbero:norus trito r 
Porno.da.s y s rogeri 
Chloroscombrus chrysurus 
Li thoqnathus mormyrus 
Ephippion guttifer 
Sepiulla. ornat.a 
Total 
wcight numbor s 
168 . 50 
148.00 
1 20.50 
71.20 
45 .40 
41. 80 
21.60 
13 .60 
12 .90 
10 . 40 
9 . 00 
J . 20 
3 . 00 
0 .30 
6 69. 40 
920 
2070 
970 
14490 
670 
68 30 
50 
270 
40 
40 
60 
10 
10 
20 
25 . 18 
22 .11 
18 .00 
10 .64 
6. 78 
6. 25 
3.23 
2 .03 
l.93 
l.55 
} .34 
0 .48 
0. 45 
0 .04 
100.01 
3424 
342 3 
) 422 
DR . FRIDTJOF NANSEN 
DA'T.E: 6/11/03 
PROJECT:Wl PROJECT STATION:2057 
CEAR TYPE: ?T No: 2 POSITION:L4t N 1502 
•to.C't stop duraticn Long W 1707 
TIHE :00:12:55 00:42:45 JO lmin) Pu.rpoae code: 
LOG :6547.00 6548.80 3.72 Area code : 4 
FDEPTH: 0 10 GearCond.codo: 
BDEPTH: 204 135 Validity cod.e: 
Tcwing dir: 300ø Wire cut: 150 m Speed: 40 kn•10 
Sorted: 37 Kg Total catch: 363 .97 CATCH/HOUR: 727. 94 
SPECIES CATCH/HOUR ' or TOT. c SA.HP 
Trachur1J I treca e 
Brachyde•Jteruø aur.ituø 
MYCTOPH lDAE 
Euthynrtu1 alle ttoratus 
Sphyra~ma guocho.ncho 
Trichi urus lopturus 
Ariomna. bondi 
So.rdina pilehordu• 
weight numben 
651. 60 22920 
39.84 
12 .96 
8.92 
6. 70 
4 .32 
2.16 
1.44 
264 
7176 
20 
S6 
24 
12 
48 
89.51 
S.47 
} . 78 
1.23 
0.92 
0.59 
0.30 
0.20 
Total 727.94 100 . 00 
J 4 25 
OR. FU01'JOF NANSDl PROJECT:WJ PR()JECT STATION: 2058 
DATE: 6/11/0l GEAR TYPE: BT No: 8 POSITION:LAt N 1519 
eto.rt stop duration Long W 1653 
TIME :02:35:00 03:05:05 30 lminl Purpose cod.e: 1 
u:x:; : 6563. 29 6564. 90 1. 59 Area codo : 4 
FDEPTH : 37 50 GearCond.code: 
BDEPTH: 37 50 Validity codo: 
Towing dir: llSø Wiro out: 150 m Spe~: 30 >tn•10 
Sortod: 20 Kg Total catch: 98 .85 CATCH/HOUR: 
SPECIES 
Peeudot:ohthuø øp. 
Paraponae1a longirostris 
Sr4chydeuteru• ouritu• 
Brotula barbata 
Galcoidos decadactylu:J 
Zous ta.ber 
Trichiurua lepturuø 
Poc:iada.:ay1 porotC!t 1 
Pseudupenøu& prayon:Jis 
Pacudotolithu• øenogalensis 
Octopus vul9ari ø 
Stroc:ateu1 fiatola 
Bembrop• •P· 
Cobius &p 
Umbrina canor ien1is 
Lophiuø lp . 
AmogloHuø imperlahs 
Selene dors alie 
DicologogloeJ10 CWleata 
cynoqloHuø monodi 
Uranoscopus cadena t i 
Ilish4 africo.na 
Total 
CATCH/HOUR 
weight 
106 . 50 
26.40 
12.60 
7 .90 
6.90 
6.20 
s .10 
4 . 60 
3. 70 
3 .oo 
2. 60 
2.20 
2. 10 
1.80 
l. 70 
l.50 
0. 70 
0 . 70 
o. so 
0.40 
0.30 
0.30 
197 . 70 
number• 
4080 
11760 
840 
lJO 
40 
JO 
70 
20 
60 
80 
10 
10 
lJO 
JO 
20 
40 
20 
60 
10 
10 
70 
\OFTOT.C 
53.87 
13.35 
6.3? 
4.00 
3.49 
3.H 
2 . 58 
2 .J3 
1.87 
1 . 52 
1. 32 
1.11 
1.06 
0.91 
0.86 
0 . 76 
0.35 
0 . 35 
0 .25 
0.20 
0.15 
O. l S 
99 . 99 
197 . 70 
SAMP 
DR. FRIDTJOF NANSEN 
DATE: 6/11103 
PROJECT:WJ 
CEAR TYPE: BT No: a 
PROJECT STATION:2059 
POSITION:Lat N 1545 
s tart s t op durat ion 
TlHS :12:40:51 12:48:06 1 (ID.in) 
LOG :6636.78 6631.10 0.30 
FDEPTH: 93 94 
BOEPTH: 93 94 
Towinc;r dir: 29Sø Wiro out: 
Sort ed: 44 Kg Total catch: 
SPECIES 
Trachurus trocae 
Boop.s boopø 
Merluccius sonogalenais 
Zeuø fabor 
Sard.ina pilcharduø 
Illex coindetii 
Dent ex macrophthalir:us 
Sphoe roidea pa.chgas ter 
Decapteria rhonchua 
C RA B S 
Sphyra ena guochancho 
Lo.qocephalus laevigatus 
Trichiuruø lopturus 
Brochydeutorue auritus 
Pteroaclon p ali 
Total 
Long w 1655 
Purpoac code: 1 
Area code 
' 4 
Oeo?'Cond. code: 
Validity code: 
m Speed: kn'lO 
111 60 CATCH/HOUR : 956. 5? 
CATCH/HOUR \OF TOT. C SAHP 
wøight numbar• 
537. 00 22166 
234. 00 
76 . 20 
26.2J 
25 . 80 
24 .14 
6.26 
6.11 
5.49 
5.14 
3 .4) 
2 .14 
1.11 
1.61 
1.54 
17014 
454 
94 
1586 
76J 
120 
J4 
J26 
9 
26 
60 
56.14 
24.46 
? .97 
2. 74 
2 . 70 
2.54 
0.65 
0.6S 
0.57 
0 .54 
O. J6 
0.22 
0. 18 
0.17 
0 .16 
957 . 08 100.05 
3426 
DR. FRIDTJOF NANSEN 
DATE: 6/11/03 
PROJECT:W) PROJECT STATION:2060 
CEAR TYPE: BT No: 8 POSITION:Lat N 1542 
•tart stop durat ion 
TIME :14:50:00 15:19:55 30 fm.in> 
LOO 16648 . 55 6649 .55 1.00 
FDEPTH: 61 71 
BOEPTH: 61 71 
Purpo:ao codo: 1 
Area codo : 4 
GearCond. codø: 
Validity code: 
Long W 1650 
Towing dir: 29Sø Wiro out: 220 m. Speed: 30 kn• lO 
Sortod1 40 Kg 
SPECIES 
Tro.churus trocoe 
Trac hu rus trecae , juveni lo 
Sardina pilehardua 
Brachydeute rus auritua 
SolC?n~ dorealh 
Pa.gallua bellottii 
04K'a pteru11 rhonchua 
Boop• bocp• 
Sphyraena guachancho 
Priacanthue arenatua 
Fi a tulario petimba 
Octopua vulgar-h 
Merlucciua •onaga lensia 
Fistuhria tabocaTia 
Alectiø alexandrinus 
Total 
Total catch: 6 16 .00 CATCHIHOUR: 1232.00 
CATCH/HOUR 
wøight num.bora 
982 . 00 15280 
148 .00 11038 
J6 . 80 2156 
19.60 1470 
11. 20 22 
9 . 80 196 
7.80 48 
S . 30 980 
2 . 40 10 
2.00 10 
1 . 70 10 
1.66 
1.50 
1.50 
1.4( 
1232 . 70 
4 
16 
2 
' or TOT. c SAMP 
79. 71 
12 . 01 
2.99 
1.59 
0.91 
0.80 
0 . 63 
0 .43 
0.19 
0.16 
0 .14 
0.1) 
0 .12 
0 . 12 
0 .12 
100.05 
3427 
3428 
PROJECT: WJ PRCXJECT STATION:20 61 CR . FRIDTJOF NANSD' 
CATE: 6/11/0J GEAR TYPE: PT No: 7 POSITJON:t.at N 1547 
s tart • top durat i on 
TIME : 18:41:43 19:11:40 JO lminl Purposo code: 
LOG :6676.'?l 6678 .73 2 .01 Area codo 
FDEPTH: 
BDEPTH: 
10 
18 
10 
19 
CearCond.eodo: 
Validity code: 
Lon51 W 1636 
Towing dir: 3550 Wire out : 150 m Speed: 40 kn•10 
SortOO: 24 lCg 
SPECIES 
Ch l o roDcombrus chry11uru11 
Pomadasys p croteti 
Triehiurus lupturus 
Iliøha africo.na 
Total catch: 
Ca l eoides decadactylu11 
Sardine lla madorensia - J uv. 
Braehydeutenis auritua 
Selen e dorsali s 
Pontanen:us quinquariua 
Lagocephalus laevigatua 
Sardinclla. aurita - Juvoniløa 
Paeudot.olithus typus 
Arius par kii 
Parapandalus narval 
Ptuo acion pol i 
Engrauli s encraøicoluo 
SOLElDAE 
Parapenaeus longiroatria 
Sepie lla ornata 
Alloteut.his africana 
Total 
95.52 CATCH/ HOUR: 191.04 
CATCH/HOUR 
wcight nwnbera 
58 .80 SIO 
28 . 80 112 
2 2 .00 472 
17 . 52 302 
17 .04 96 
12 .88 1 872 
10.96 120 
5. 76 112 
4 .40 26 
2 .56 
2.48 424 
l.60 8 
1.52 32 
1.36 1016 
1. 28 24 
1.20 264 
0 .48 72 
0.16 S44 
0.16 32 
0.08 S6 
191.04 
\ OF TOT. C SAKP 
30 .78 
1s.08 
11.52 
9.17 
8 .92 
6 . 7 4 
5. 74 
).02 
2 . 30 
1.34 
1.)0 
0 . 84 
0.80 
0. 71 
0.67 
0. 63 
0.25 
0.08 
0.08 
0 .04 
100 .01 
3430 
3429 
OR. FRIDTJOF NANSEN 
DATE: 6/11/03 
PROJE:CT:WJ PROJ'ECT STATION:2062 
CEAR TYPE: PT No: 1 POS ITION:t.ac N 15SJ 
s t art :itop du r ation Long W 1652 
TIHE : 21 :51 :13 22:21:27 JO (min) P\lrpooe eode : 
LOO : 6102 . 19 
FDEPTH: 20 
6104. 60 
20 
BDEPTH: 90 84 
Towing dir: llOø 
1. 79 Ar oa. code : 4 
CearCond.codo: 
Validity c odo : 
Wire out : 120 m Speed: 36 kn•lO 
Sorted: Jl Kq Total cotch: 143.47 CM'CH/HOUR: 286 .94 
SPECIES CATCH /HOUR \ OF TOT. C SAMP 
Trochuruø trecae 
Au.xi a thazard 
Eut hynnus allett eratus 
Trichiuru.ø lepturus 
PotnadtUi1Y8 jubc;il ini 
Oocapteru.ø rhonchus 
Scombor jo.ponicus 
Sphyraeno. guachancho 
Sardinella auriea. 
Trachinotua ovatus. 
Sord i na pilchordus 
Total 
welght 
234. 40 
30 . 80 
5 . 48 
5 .04 
3 .20 
2 . 80 
2 .16 
1.34 
0 .80 
0. 44 
0 .16 
286. 62 
nu:nbera 
4840 Øl . 69 343 1 
132 10.73 
18 1.91 
88 1.16 
24 1. 12 
8 0.98 
12 0 .75 
0.47 
0.28 
0. 15 
0.06 
99 .90 
OR. FR I DTJOF NANSEN 
DATE: 7/11/03 
PROJECT:WJ PROJECT STATION:2063 
CEAR TYPE: PT No: 2 POSITION:Lat N 1600 
s tart a t op dura tion Long W 1643 
TIHE :03:06:20 OJ :ll: 25 25 hllinJ Purpose code : 1 
LOO :6745.33 674 6.90 1.53 Area coc:l.e 
FDEPTH: 4 0 30 Gea?"Cond.code: 
BOEPTH: 62 7 1 Vo lid ity coc:l.e: 
Towing dir: 28lc Wi r o out : 150 m Speed: 35 kn• 10 
Sort e d: 80 Kg 
S PECIES 
Trachurua tre co.o 
Brachydoutorus auri tu1 
Sphyraena guachancho 
Anthios anthias 
Tota l 
Tota l c a tch: 80.56 CATCH/HOUR: 
CATCH/HOUR \OFTOT.C 
weight number ø 
179 .16 1440 92.6'7 
12. 74 70 6.S9 
1.22 2 0.63 
0 .22 346 0.11 
193 .34 100.00 
193. 34 
SAflP 
3432 
Annex Il Instruments and fishing gear used 
The Simrad EK-500, 38kHz scientific echosounder was used for abundance estimation during 
the survey, in addition data from the 18 kHz, 120 kHz and 200 kHz transducers where logged 
for possible fu ture multifreqvency target estimation.. The Bergen Echo Integrator system 
(BEI) were logging the echogram raw data from the sounder and used to scrutinize the 
acoustic records, and to allocate integrator data to fish species. All raw data were stored to 
tape, and a backup of the database of scrutinized data, stored. The details of the settings of the 
echosounders were as follows: 
Transceiver 1 menu 
Transceiver 2 menu 
Transducer depth 
Absorption coeff. 
Pulse length 
Bandwidth 
Max power 
2-way beam angle 
SV transducer gain 
TS transducer gain 
Angle sensitivity 
3 dB beamwidth along. 
3 dB beamwidth athw. 
Alongship offset 
Athwardship offset 
Transducer depth 
Absorption coeff. 
Pulse length 
Bandwidth 
Max power 
2-way beam angle 
SV transducer gain 
TS transducer gain 
Angle sensitivity 
3 dB beamwidth along. 
3 dB beamwidth athw. 
Alongship offset 
Athwardship offset 
5.5m 
10 dB/km 
medium (lms) 
wide 
2000 Watt 
-21.0 dB 
27.19 dB 
27.22 dB 
21.9 
6.9° 
6.8° 
-0.01° 
0.03° 
5.5m 
38 dB/km 
long (lms) 
narrow 
1000 Watt 
-20.6 dB 
25.74 dB 
25.96 dB 
21.0 
7.20 
7.3° 
-0.07° 
0.22° 
Transceiver 3 menu 
Transducer depth 5.5m 
Absorption coeff. 3 dB/km 
Pulse length short (0.7ms) 
Bandwidth wide 
Max power 2000 Watt 
2-way beam angle -17.2 dB 
SV transducer gain 23.73 dB 
TS transducer gain 23.45 dB 
Angle sensitivity 13.9 
3 dB beamwidth along. 11.1° 
3 dB beamwidth athw. 11.0° 
Alongship offset -0.21° 
Athwardship offset 0.09° 
Transceiver 4 menu 
Transducer depth 5.5m 
Absorption coeff. 53 dB/km 
Pulse length long (0.6ms) 
Bandwidth narrow 
Max power 1000 Watt 
2-way beam angle -20.5 dB 
SV transducer gain 24.08 dB 
TS transducer gain 24.08 dB 
Angle sensitivity 0.0 
3 dB beamwidth along. 0.0° 
3 dB beamwidth athw. 0.0° 
Alongship offset 0.00° 
Athwardship offset 0.00° 
Display menu 
Echogram 1 
Bottom range IOm 
Bottom range start IOm 
TVG 20 log R 
Sv colour min - 65 dB 
TS Colour minimum -65 dB 
Printer- menu 
Range 
TVG 
Sv colour min 
Bottom detection menu 
Minimum level 
Calibration 
0-50, 0-100, 
0-150, 0-250 
or0-500 m 
20 log R 
-67 dB 
-40dB 
A calibration of the 38 kHz transducer was conducted south of Cape Vert - Dakar at the 8 
November. The calibration was successful, and the new integration values will be set after the 
survey ends in Las Palmas in December. No correction was done to the current estimate as 
the SV transducer gain was <0.3 db different from the previous value. 
Fishing gear 
The vessel has two different sized "Åkrahamn" pelagic trawls and one "Gisund super" bottom 
trawl. For all trawls, the Tyborøn, 7.8m2 (1670 kg) trawl doors were used. 
Annex Ill Pooled length distributions by species and region 
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Annex IV Estimated number and biomass by length group and sectors 
Round sardinella (Sardinella aurita): October-November 2003 
Numbers in millions Biomass in tannes 
Length St. Louis- C. Vert- The Casa- TOTAL 
cm C. Vert Gambia Gambia mance 
Length St. Louis- C. Vert- The Casa- TOTAL 
cm C.Vert Gambia Gambia mance 
5 5 
6 6 
7 7.2 7.2 7 26 26 
8 36.6 36.6 6 224 224 
9 79.4 79.4 9 640 640 
10 26.2 26.2 10 265 265 
11 4.1 4.1 11 58 56 
12 1.6 9.0 10.6 12 30 168 196 
13 26.9 26.9 13 634 634 
14 50.1 50.1 14 1 467 1 467 
15 120.0 120.0 15 4289 4269 
16 73.4 73.4 16 3 166 3 166 
17 26.7 26.7 17 1 474 1 474 
16 12.5 0.9 0.6 14.2 18 762 54 50 866 
19 1.6 1.6 19 127 127 
20 1.6 1.6 20 148 148 
21 21 
22 22 
23 10.6 16.2 26.6 23 1 319 2 022 3 341 
24 0.6 30.7 45.0 76.2 24 87 4 330 6 348 10 765 
25 0.3 53.5 120.7 174.5 25 49 8 515 19 211 27775 
26 2.5 44.1 112.4 159.0 26 440 7 683 20 081 28 403 
27 4.0 33.9 69.0 106.9 27 799 6 773 13766 21 341 
28 4.3 13.7 15.2 33.2 28 958 3034 3 362 7 375 
29 5.2 11.0 7.6 23.8 29 1 291 2711 1 876 5677 
30 0.6 4.6 5.9 11.1 30 168 1 264 1 602 3 034 
31 1.2 1.2 31 357 357 
32 0.3 0.3 0.6 32 102 98 200 
33 33 
34 34 
35 35 
36 36 
37 37 
38 36 
39 39 
40 40 
41 41 
42 42 
43 43 
44 44 
45 45 
46 46 
47 47 
46 46 
49 49 
50 50 
Total 157.3 342.0 204.5 392.6 1 096.5 Total 1 265 16131 36 339 68 339 122 074 
Flat sardinella (Sardinel/a maderensis): October-November 2003 
Numbers in millions Biomass in tennes 
Length St. Louis- C. Vert- The Casa- TOTAL 
cm C. Vert Gambia Gambia mance 
Length St. Louis- C. Vert- The Casa- TOTAL 
cm C. Vert Gambia Gambia mance 
5 5 
6 5.4 5.4 6 14 14 
7 78.8 78.8 7 323 323 
8 244.0 244.0 8 1 454 1 454 
9 97.5 97.5 9 811 811 
10 35.7 35.7 10 401 401 
11 7.7 7.7 11 113 113 
12 12 
13 5.6 5.6 13 132 132 
14 14 
15 15 
16 16 
17 7.9 7.7 15.6 17 408 394 802 
18 22.7 20.9 43.7 18 1 382 1 271 2 654 
19 15.8 19.9 4.2 40.0 19 1 128 1 419 300 2 848 
20 23.8 61 .1 25.0 109.8 20 1 966 5051 2 064 9081 
21 17.4 187.3 111.5 316.1 21 1 656 17 867 10640 30 163 
22 84.2 361 .4 229.4 675.0 22 9208 39 517 25083 73 808 
23 268.0 525.1 245.3 1 038.5 23 33395 65425 30563 129 383 
24 1.2 330.9 360.9 247.8 940.7 24 164 46713 50 955 34 981 132 814 
25 2.4 150.6 83.2 137.5 373.7 25 393 23969 13 252 21 882 59496 
26 3.7 24.0 27.0 49.4 104.1 26 675 4 289 4817 8828 18 609 
27 3.2 7.9 13.0 22.0 46.0 27 638 1 582 2594 4385 9200 
28 1.7 2.4 4.1 28 388 538 925 
29 0.7 2.7 2 .8 6.2 29 179 657 692 1 528 
30 0.3 0.3 30 79 79 
31 31 
32 32 
33 33 
34 34 
35 35 
36 36 
37 37 
38 38 
39 39 
40 40 
41 41 
42 42 
43 43 
44 44 
45 45 
46 46 
47 47 
48 48 
49 49 
50 50 
Total 482.4 953.3 1 675.8 1 077.2 4188.7 Total 5632 125 695 203352 139 957 474636 
Cunene horse mackerel (Trachurus trecae): October-November 2003 
Numbers in millions Biomass in \onnes 
Length St. Louis- C. Vert- The Casa- TOTAL 
cm C. Vert Gambia Gambia mance 
Length St. Louis- C. Vert- The Casa- TOTAL 
cm C. Vert Gambia Gambia mance 
5 5 
6 6 
7 7 
8 8 
9 13.6 13.6 9 112 112 
10 42.4 42.4 10 472 472 
11 44.7 34.3 2.7 81 .6 11 652 500 39 1 192 
12 82.9 219.4 17.0 319.4 12 1 555 4114 319 5 988 
13 86.9 431 .9 33.5 552.3 13 2052 10 202 792 13045 
14 116.7 79.2 6.1 202.1 14 3415 2 319 180 5 914 
15 67.4 6.9 0.5 74.8 15 2 411 245 19 2 675 
16 69.7 69.7 16 3006 3 006 
17 39.4 39.4 17 2028 2 028 
18 39.1 96.5 7.5 143.0 18 2 377 5863 455 8 695 
19 58.3 333.2 25.9 417.4 19 4152 23720 1 841 29 713 
20 48.5 210.5 16.3 275.3 20 4014 17 406 1 351 22 771 
21 25.4 96.5 7.5 129.4 21 2425 9203 714 12 342 
22 26.6 26.6 22 2 912 2 912 
23 11 .7 11 .7 23 1 459 1 459 
24 28.2 28.2 24 3982 3 982 
25 12.7 12.7 25 2025 2025 
26 3.8 3.8 26 678 678 
27 18.7 18.7 27 3 739 3 739 
28 25.5 25.5 28 5665 5 665 
29 20.9 20.9 29 51 43 5143 
30 30 
31 31 
32 32 
33 33 
34 34 
35 35 
36 36 
37 37 
38 38 
39 39 
40 40 
41 41 
42 42 
43 43 
44 44 
45 45 
46 46 
47 47 
48 48 
49 49 
50 50 
Total 883.3 1 508.3 117.0 2 508.6 Total 54272 73573 5 709 133 555 
Annex V Regionalestimates, October-December 2003 
Sardine (Sardina pilchardus ), number in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Jubv C. Blanc C. Timiris St. Louis C. Vert Casamance 
5 
6 
7 
8 3,6 3,6 
9 45,5 41,1 86,6 
10 172,0 31,2 203,2 
11 290,5 102,2 392,6 
12 450,8 462,6 913,4 
13 1 460,6 890,7 2,2 2 353,4 
14 2 180,6 2 360,7 59,6 4 600,9 
15 2 445,9 2 711,8 188,3 5 346,0 
16 4 516,3 2 375,9 341,8 7 234,1 
17 3 420,8 1 625,3 383,5 5 429,6 
18 1 308,4 859,2 244,5 2 412,1 
19 735,8 728,5 41,6 1 506,0 
20 472,8 2 186,6 8,0 2 667,5 
21 177,9 11 609,4 11 787,3 
22 77,8 13 139,5 13 217,2 
23 35,6 8 012,3 22,0 8 069,8 
24 11 ,6 5 634,0 87,3 33,6 5 766,4 
25 1,9 2 861,7 160,4 286,1 3 310,2 
26 443,0 95,7 452,9 991,6 
27 16,3 12,1 189,3 217,7 
28 34,4 34,4 
29 
30 
Total 17 808,3 56 091,9 1 647,0 996,4 76 543,6 
Sardine (Sardina pilchardus ), biomass in tannes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Juby C. Blanc C. Timiris St. Louis C.Vert Casamance 
5 
6 
7 
8 18 18 
9 320 289 609 
10 1 633 296 1 929 
11 3 623 1 274 4897 
12 7 220 7 410 14 629 
13 29 467 17 970 44 47 481 
14 54 513 59 013 1 491 115 017 
15 74 686 82 807 5 751 163 244 
16 166 361 87 518 12 591 266 470 
17 150 332 71 428 16 854 238 614 
18 67 930 44 611 12 694 125 235 
19 44 740 44296 2 530 91 565 
20 33 400 154 473 568 188 441 
21 14 499 946102 960 601 
22 7 262 1227268 1234530 
23 3 787 852 654 2 339 858 780 
24 1 397 679 399 10 527 4 052 695 375 
25 262 389 101 21 811 38 906 450 080 
26 67 603 14 600 69 117 151 320 
27 2 778 2 061 32 281 37121 
28 6 527 6 527 
29 
30 
Total 661 449 4 736 289 103 859 150 884 5 652 481 
Annex V continued 
Round sardinella (Sardinella aurita ), number in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Juby C. Blanc C. Timiris St. Louis C. Vert Casamance 
5 
6 
7 7,2 7,2 
8 38,8 38,8 
9 2 ,6 79,4 82,0 
10 3,7 26,2 29,9 
11 3,0 4,1 7,1 
12 10,0 1,6 9,0 20 ,6 
13 21 ,0 26,9 47 ,8 
14 81 ,7 6,4 50,1 138 ,3 
15 161,2 4,0 120,0 285 ,2 
16 306,0 6,2 73,4 385,6 
17 23,0 1,2 28,7 52,9 
18 0,4 14,2 14,6 
19 0,2 1,8 2,0 
20 4,8 1,8 6,6 
21 19,2 19,2 
22 26,4 26,4 
23 10,2 26,8 37,1 
24 20,8 76,2 97,1 
25 9 ,5 174,5 184,0 
26 8 ,8 159,0 167,8 
27 28,8 70,7 106,9 206,4 
28 211 , 1 189,1 33,2 433,5 
29 632,2 12,6 115 ,5 23,8 784,2 
30 81 7,0 75 ,7 11 , 1 903,8 
31 336,0 35,5 1,2 372 ,7 
32 164,7 24,9 0,6 190,2 
33 216,1 21,8 237,9 
34 216,6 17,2 233,7 
35 197,8 12,6 10 ,9 221 ,3 
36 161 ,0 25,2 186,3 
37 37,1 5 ,6 42,7 
38 18,0 18,0 
39 14,5 12,6 27 ,1 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
Total 3 050,9 635,0 725,3 157,3 939,2 5 507,8 
Annex V continued 
Round sardinella (Sardinella aurita ), biomass in tonnes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Jubv C. Blanc C. Timiris St. Louis C. Vert Casamance 
5 
6 
7 28 28 
8 224 224 
9 21 640 661 
10 41 285 326 
11 44 58 102 
12 188 30 168 386 
13 495 634 1 130 
14 2 391 189 1 467 4 047 
15 5 763 144 4289 10 196 
16 13 196 268 3 166 16 630 
17 1 185 63 1 474 2 722 
18 22 866 888 
19 14 127 141 
20 400 148 548 
21 1 831 1 831 
22 2886 2 886 
23 1 276 3 341 4 616 
24 2 939 10 765 13 703 
25 1 510 27 775 29 285 
26 1 566 28 403 29 969 
27 5 632 14 118 21 341 41 091 
28 45 943 42 035 7 375 95 353 
29 152 573 3 110 28 454 5 877 190 014 
30 217 888 20 623 3 034 241 545 
31 98 730 10 640 357 109 727 
32 53136 8204 200 61 539 
33 76 365 7 856 84 221 
34 83 590 6 770 90359 
35 83176 5420 4 674 93270 
36 73604 11 782 85386 
37 18 397 2 841 21 237 
38 9 649 9649 
39 8 410 7 466 15 876 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
Total 927 094 50 31 2 160 110 1 265 120 808 1259590 
Annex V continued 
Flat sardinella (Sardinella maderensis ), numbers in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Juby C. Blanc C. Timiris St. Louis C. Vert Casamance 
5 
6 5,4 5,4 
7 78,8 78,8 
8 244,0 244,0 
9 97,5 97,5 
10 0,9 35,7 36,6 
11 5,0 7,7 12,7 
12 12,1 12,1 
13 36,3 5,6 41 ,9 
14 23,0 23,0 
15 68,3 68,3 
16 63,7 63,7 
17 41,2 15,6 56,8 
18 21,5 43,7 65,2 
19 7,0 40,0 47,0 
20 9,2 109,8 119,0 
21 6,9 37,2 316,1 360,3 
22 3,6 45,7 675,0 724,3 
23 6,9 3,6 38,1 1 038,5 1 087,1 
24 35,1 34,3 53,1 1,2 939 ,6 1 063,2 
25 157,9 107,5 189,6 2,4 371 ,3 828,7 
26 264,3 156,1 258,8 3,7 100,4 783,3 
27 207,5 150,9 254,8 3,2 42,9 659,3 
28 181 ,7 66,5 287,8 1,7 2,4 540,1 
29 129,5 17,9 207,2 0,7 5,5 360,8 
30 43,6 80,2 252,3 0,3 376,4 
31 22,7 127,9 154,9 305,5 
32 12,8 159,2 289,6 461 ,6 
33 202,2 246,2 448,4 
34 55,8 179,5 235,3 
35 103,4 101,3 204,7 
36 30,2 37,5 67,8 
37 10,0 10,0 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
Total 1 069,1 1 299,3 2 932,0 482,4 3 706,3 9 489,1 
AnnexV continued 
Flat sardinella (Sardinella maderensis ), biomass in tonnes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Juby C. Blanc C. Timiris St. Louis C.Vert Casamance 
5 
6 14 14 
7 323 323 
8 1 454 1 454 
9 811 811 
10 10 401 411 
11 73 113 186 
12 227 227 
13 857 132 989 
14 673 673 
15 2 443 2 443 
16 2 749 2 749 
17 2 122 802 2 924 
18 1 309 2 654 3963 
19 501 2 848 3 348 
20 763 9 081 9844 
21 669 3 548 30 163 34380 
22 392 5 000 73 808 79200 
23 874 446 4 742 129 383 135 445 
24 5 007 4 838 7 496 164 132 650 150 154 
25 25 398 17106 30185 393 59 103 132 186 
26 47 717 27 881 46 231 675 17 934 140 437 
27 41 859 30133 50 877 638 8 561 132 069 
28 40 791 14 780 63 957 388 538 120 453 
29 32258 4 414 51 064 179 1 349 89265 
30 11 986 21 854 68 730 79 102 650 
31 6 891 38 380 46 466 91 737 
32 4275 52 473 95 429 152 177 
33 72 986 88 860 161 846 
34 21 987 70 760 92 747 
35 44 431 43 491 87922 
36 14109 17 524 31 633 
37 5 072 5 072 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
Total 217 727 366 210 711 159 5632 469 004 1769732 
Ann ex V continued 
Anchovy (Engraulis encrasicolus ), numbers in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm c. Jubv C. Blanc C. Timiris St. Louis C.Vert Casamance 
5 0,9 0 ,9 
6 4,5 4 ,5 
7 5,6 12,7 18,3 
8 16,4 62,8 79,2 
9 44,2 138,2 182,4 
10 80,4 640,6 721,0 
11 97,0 1 073,6 1 170,7 
12 256,3 671 ,1 927,4 
13 189,5 40,6 230,1 
14 46,6 46,6 
15 25,8 25,8 
16 4,3 4,3 
17 
18 
19 
20 
Total 771,5 2 639,7 3 411 ,2 
Anchovy (Engraulis encrasicolus ), biomass in tannes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Jubv C. Blanc C. Timiris St. Louis C. Vert Casamance 
5 1 1 
6 7 7 
7 13 29 42 
8 54 208 263 
9 205 640 845 
10 502 4 005 4 507 
11 797 8 817 9 614 
12 2 703 7 078 9 781 
13 2 518 540 3058 
14 767 767 
15 518 518 
16 103 103 
17 
18 
19 
20 
Total 8189 21 317 29506 
Annex V continued 
Atlantic horse mackerel (Trachurus trachurus ), numbers in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Jubv C. Blanc C. Timiris St. Louis C. Vert Casamance 
5 
6 
7 1,6 1,6 
8 
9 
10 0,8 0,8 
11 26,3 10,9 37,3 
12 285,1 10,9 296,1 
13 0,2 722,0 40,8 763,0 
14 6 ,2 642,3 18,7 667,2 
15 20,6 451,4 8,8 480,8 
16 51 ,7 172,7 8,8 233,2 
17 57,6 232,2 289,8 
18 19,6 289,8 0,4 309,9 
19 22,8 543,1 565,9 
20 40,1 717,5 757,6 
21 17,0 507,3 4,4 528,6 
22 7,0 170,9 178,0 
23 0,4 77,0 77,4 
24 1,0 67,9 68,9 
25 2,5 86,2 88,8 
26 0,5 85,6 86,1 
27 0,7 63,1 63,8 
28 1,5 61 , 1 62,6 
29 0,5 21,4 22,0 
30 1,0 4,6 5 ,6 
31 2,9 2,9 
32 
33 
34 0,6 0,6 
35 1,2 1,2 
36 1,0 1,0 
37 0,8 0,8 
38 2,0 2,0 
39 0,6 0 ,6 
40 1,1 1, 1 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 0,5 0,5 
Total 260,4 5 230,4 104,7 5 595,5 
AnnexV continued 
Atlantic horse mackerel (Trachurus trachurus ), biomass in tannes 
length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Juby C. Blanc C. Timiris St. Louis C. Vert Casamance 
5 
6 
7 6 6 
8 
9 
10 9 9 
11 336 160 496 
12 4 678 205 4 883 
13 4 14 921 963 15 888 
14 158 16 449 547 17155 
15 645 14 119 315 15 080 
16 1 952 6 516 380 8 848 
17 2 594 10 452 13 046 
18 1 044 15 414 26 16 484 
19 1 418 33 827 35 245 
20 2 904 51 922 54 826 
21 1 416 42 347 421 44 184 
22 674 16 356 17 031 
23 43 8 396 8 439 
24 125 8 390 8 515 
25 352 12 011 12 363 
26 79 13 378 13 457 
27 123 11 026 11 149 
28 295 11 877 12 172 
29 109 4 626 4 735 
30 241 1 095 1 336 
31 754 754 
32 
33 
34 194 194 
35 455 455 
36 403 403 
37 375 375 
38 946 946 
39 292 292 
40 629 629 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 547 547 
Total 18 023 298 889 3 028 319 940 
Annex V continued 
Cunene horse mackerel (Trachurus trecae ), numbers in millions 
Length C. Canlin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Jubv C. Blanc c. Timiris St. Louis C. Vert Casamance 
5 
6 
7 
8 
9 13,6 13,6 
10 14,2 42,4 56,6 
11 2,8 8,9 71,0 44,7 36,9 164,3 
12 129,5 265,2 119,7 82,9 236,4 833,8 
13 349,5 1 078,8 187,1 86,9 465,4 2167,8 
14 719,7 835,2 139,9 116,7 85,4 1 896,9 
15 2 389,0 371,4 84,3 67,4 7,4 2 919,5 
16 3 006,9 238,4 95,0 69,7 3 410,0 
17 2 223,1 188,0 145,8 39,4 2 596,4 
18 1 387,5 134,4 193,1 39,1 103,9 1 858, 1 
19 1 121 , 1 13,2 164,4 58,3 359,1 1 716, 1 
20 512,1 5,9 95,7 48,5 226,8 889,0 
21 338,4 14,9 54,7 25,4 103,9 537,5 
22 174,2 34,6 26,6 235,5 
23 83,3 4,5 19,9 11,7 119,4 
24 201 ,3 16,8 28,2 246,3 
25 135,0 3,7 12,7 151,4 
26 534,3 5,6 3,8 543,7 
27 301 ,7 4,1 18,7 324,5 
28 235,9 12,9 25,5 274,3 
29 68,1 16,0 20,9 105,0 
30 63,5 10,9 74,5 
31 44,5 21,8 66,3 
32 58,2 33,2 91,4 
33 20,4 37,5 57,9 
34 7,4 3,6 29,0 40,0 
35 10,2 8,6 18,8 
36 7,4 8,2 15,7 
37 16,8 16,8 
38 4,3 4,3 
39 
40 4,3 4,3 
41 8,6 8,6 
42 
43 
44 
45 
46 
47 
48 
49 
50 
Total 14 125,0 3 162,6 1 661 ,8 883,3 1 625,4 21 458,0 
Annex V continued 
Cunene horse mackerel (Trachurus trecae ), biomass in tannes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Jubv C. Blanc C. Timiris St. Louis C.Vert Casamance 
5 
6 
7 
8 
9 112 112 
10 157 472 629 
11 35 130 1 037 652 539 2 394 
12 2 125 4 973 2 245 1 555 4433 15 330 
13 7 222 25 482 4 420 2 052 10 994 50170 
14 18 430 24445 4 095 3 415 2499 52 884 
15 74 730 13 276 3 013 2 411 264 93 695 
16 113 461 10 282 4 096 3 006 130 845 
17 100 080 9 673 7 504 2 028 119 286 
18 73 797 8 171 11 735 2 377 6 318 102 397 
19 69 825 942 11 705 4152 25 561 112 185 
20 37 060 485 7 914 4 014 18 757 68 230 
21 28253 1 425 5222 2 425 9 91 7 47 242 
22 16 667 3 788 2 912 23 367 
23 9 080 559 2480 1 459 13 578 
24 24 865 2 367 3 982 31 214 
25 18 809 582 2 025 21 416 
26 83 520 1 001 678 85199 
27 52 702 813 3 739 57254 
28 45 878 2 862 5 665 54404 
29 14 677 3 953 5143 23 773 
30 15 139 2 981 18120 
31 11 687 6 548 18 235 
32 16 782 10 956 27737 
33 6427 13 547 19 974 
34 2 564 1 423 11 414 15 401 
35 3 831 3 685 7 516 
36 3 037 3 838 6 875 
37 8 506 8 506 
38 2 350 2 350 
39 
40 2 736 2 736 
41 5 887 5887 
42 
43 
44 
45 
46 
47 
48 
49 
50 
Total 850 686 101 265 153 435 54272 79 283 1238940 
Annex V continued 
False scad ( Caranx rhonchus ), numbers in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Juby C. Blanc C. Timiris St. Louis C.Vert Casamance 
5 
6 
7 
8 
9 
10 
11 
12 
13 20,4 20,4 
14 38,8 38,8 
15 80,8 80,8 
16 35,0 35,0 
17 11,9 11,9 
18 5,6 5,6 
19 3,2 3,2 
20 
21 1,7 1,7 
22 26,4 26,4 
23 41,0 0,0 41 ,1 
24 55,9 0,1 56,0 
25 59,0 0,1 59,1 
26 49,0 0,1 49,1 
27 24,6 0,1 24,6 
28 27,5 0,0 27,5 
29 19,2 0,0 19,2 
30 22,1 22,1 
31 5,0 5,0 
32 5,4 5,4 
33 7,8 7,8 
34 3,7 3,7 
35 2,1 2,1 
36 0,6 0,6 
37 1, 1 1,1 
38 0,9 0,9 
39 0,8 0,8 
40 0,0 0,0 
41 0,0 0,0 
42 0,0 0,0 
43 0,0 0,0 
44 
45 
46 
47 
48 
49 
50 
Total 549,4 0,4 549,8 
Annex V continued 
False scad ( Caranx rhonchus ), biomass in tannes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm c. Jubv C. Blanc C. Timiris St. Louis C.Vert Casamance 
5 
6 
7 
8 
9 
10 
11 
12 
13 482 482 
14 1 136 1 136 
15 2 889 2889 
16 1 510 1 510 
17 612 612 
18 340 340 
19 230 230 
20 
21 159 159 
22 2 884 2884 
23 5110 4 5 115 
24 7 885 14 7 899 
25 9 386 18 9405 
26 8 750 15 8 766 
27 4 904 10 4 914 
28 6 114 5 6120 
29 4 731 1 4 733 
30 6 013 6 013 
31 1 500 1 500 
32 1 778 1 778 
33 2 797 2 797 
34 1 475 1 475 
35 897 897 
36 257 257 
37 560 560 
38 511 511 
39 468 468 
40 7 7 
41 7 7 
42 5 5 
43 3 3 
44 
45 
46 
47 
48 
49 
50 
Total 73 403 69 73 471 
Annex V continued 
Chub mackerel (Scomber japonicus ), numbers in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Tirniris- St. Louis- C. Vert- TOTAL 
cm C. Jubv C. Blanc C. Timiris St. Louis C. Vert Casamance 
5 
6 
7 
- -
8 
9 0,7 0,7 
10 0 ,7 0,7 
11 
12 8 ,2 16,1 24,2 
13 64,7 75,7 140,4 
14 266,0 139,2 405,2 
15 646,4 144,7 791 ,1 
16 662,1 349,1 1 011 , 1 
17 541,8 407,3 949,1 
18 343,6 259,7 603,2 
19 89,2 162,6 251,8 
20 32,8 180,9 213,7 
21 55,5 253,2 308,6 
22 83,0 192,0 275,0 
23 51 ,7 93,3 145,0 
24 42,6 78,7 121,3 
25 39,9 46,9 86,8 
26 51,4 75,3 126,6 
27 61,4 179,8 241 ,3 
28 87,7 277,7 365,4 
29 38,6 118,2 156,8 
30 34,0 61,2 95,2 
31 27,3 23,6 50,9 
32 18, 1 13,3 31 ,4 
33 15,7 26,2 41 ,9 
34 6,7 30,7 37,5 
35 12,6 5,7 18,4 
36 2,6 11 ,5 14, 1 
37 0,9 19,0 19,9 
38 5,7 5,7 
39 0,9 5,6 6,5 
40 
41 1,9 1,9 
42 1,9 1,9 
43 1,9 1,9 
44 
45 
46 
47 
48 
49 
50 
Total 3 285,1 3 260,3 6 545,4 
Annex V continued 
Chub mackerel (Scomber japonicus ), biomass in tannes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Juby C. Blanc C. Timiris St. Louis C.Vert Casamance 
5 
6 
7 
8 
9 5 5 
10 7 7 
11 
12 134 263 397 
13 1 338 1 565 2 902 
14 6 812 3 566 10 377 
15 20220 4 526 24 746 
16 24982 13172 38154 
17 24 391 18 335 42 726 
18 18 274 13 810 32 083 
19 5 557 10 127 15 684 
20 2 371 13 094 15 466 
21 4 632 21 134 25 766 
22 7 939 18 373 26 312 
23 5 636 10 169 15 805 
24 5258 9 726 14 984 
25 5 564 6530 12 094 
26 8029 11 767 19 796 
27 10 730 31 418 42148 
28 17 050 54 007 71 056 
29 8 328 25 497 33 824 
30 8102 14 582 22 684 
31 7 161 6204 13 365 
32 5 216 3 834 9 050 
33 4 957 8 270 13 227 
34 2 324 10 605 12 928 
35 4 742 2 160 6 902 
36 1 048 4 695 5 743 
37 379 8 435 8 814 
38 2 755 2 755 
39 443 2 916 3 358 
40 
41 1 150 1 150 
42 1 235 1 235 
43 1 325 1 325 
44 
45 
46 
47 
48 
49 
50 
Total 211615 335 256 546 872 

